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SUMMARIES 


PULMONOLOGY 

Prevalence of chronic obstructive pulmonary 
disease among smokers attending primary 
healthcare clinics in Saudi Arabia 

In a cross-sectional survey of 501 smokers or ex-smokers older 
than 40 years of age, Al Ghobain and colleagues found that 71 
subjects fulfilled the criteria for COPD diagnosis and all had 
stage II or III disease. The authors encourage use of spirometry 
for all patients over 40 with a smoking history. 


INFECTIOUS DISEASE 

Incidence of various clinico-morphological variants 
of cutaneous tuberculosis and HIV concurrence: a 
study from the Indian subcontinent 


Varshney and Goyal collected information on all cases of cuta- 
neous tuberculosis at a tertiary care hospital in northern India 
over a 2-year period. The incidence of cutaneous tuberculosis 
was 0.7% (131 of 18720 outpatients), and HIV concurrence was 
found in 12 cases, which was similar to that in other studies. Due 
to varied clinical presentations, physician awareness and a high 
index of suspicion are necessary to diagnose cutaneous forms of 
tuberculosis. 


PEDIATRICS 

Prevalence of Gilbert syndrome in parents 
of neonates with pathologic indirect 
hyperbilirubinemia 


In a case-control study of parents of neonates with severe unex- 
plained indirect hyperbilirubinemia, Saki and colleagues found 
that there was no difference in the prevalence of Gilbert syndrome 
between parents of the group with hyperbilirubinemia (n=115) 
and the control group (n= 115). They concluded that Gilbert syn- 
drome cannot cause severe indirect hyperbilirubinemia by itself, 
but it may have a summative effect on rising bilirubin when com- 
bined with other factors, for example, G6PD. 


OBSTETRICS AND GYNECOLOGY 

Effect of thyroid hormone replacement therapy on 
ovarian volume and androgen hormones in patients 
with untreated primary 

hypothyroidism 

In a prospective study, Muderris and colleagues evaluated in the 
effect of thyroid hormone replacement in 26 women untreated 
hypothyroidism, including 10 with polycystic ovaries, and 20 eu- 
thyroid controls. Ovarian volumes diminished significantly with 
thyroid replacement in patients with hypothyroidism after euthy- 
roidism was achieved. 


NEPHROLOGY 
Clinical and histopathological spectrum of IgA 
nephropathy in Kuwait 


In a retrospective review at a single hospital, Ghani and colleagues 
found 80 cases of IgA nephropathy over a 5-year period. About 
2/3 were male and they had more severe disease. Deterioration 
of renal function during the follow-up period was more signifi- 
cant in the presence of hypertension, renal impairment, or macro- 
scopic hematuria at the time of biopsy. 


ONCOLOGY 

Anal canal carcinoma treatment results: The 
experience of a single institution 

In a retrospective review of local registry data over a 12-year 
period, El-Haddad and colleagues found 40 patients with anal 
canal carcinoma. All 33 patients eligible for analysis were treated 
by concurrent chemoradiation with mandatory treatment break. 
Five-year estimates of progression-free survival, overall survival, 
as well as colostomy-free survival, in patients treated with a man- 
datory treatment break were surprisingly comparable to those de- 
termined in most non-mandatory treatment break series. 


EMERGENCY MEDICINE 

The prognostic value of the Glasgow coma scale, 
serum acetylcholinesterase and leukocyte levels in 
acute organophosphorus poisoning 


Cander et al studied the records of 25 acutely poisoned patients 
admitted within 24 hours after organophosphate exposure. Three 
patients who died had signficantly lower Glasgow coma scale 
(GCS) scores that the others.serum cholinesterase values and se- 
rum leukocyte values are not useful in predicting prognosis, but 
GCS values are effective in predicting the outcome. 


ENDOCRINOLOGY 
Urine iodine excretion in patients with euthyroid 
noduler disease 


In a cross-sectional study at a tertiary referral center of patients 
with euthyroid nodular disease, Cakir and colleagues found a 
significant increase in thyroid nodule volumes in patients with 
severe iodine deficiency vs mild deficiency or sufficient iodine in- 
take. The presence of additional disease and smoking rates were 
significantly higher in the severe iodine deficiency group. 


RHEUMATOLOGY 
Frequency of HLA-DRB1 alleles in rheumatoid 
arthritis patients in Zahedan, southeast Iran 


In a case-control study of 79 rheumatoid arthritis (RA) pa- 
tients referred to a rheumatology clinic at university hospital, 
Sandoughi and colleagues found that the HLA-DRB1*10 allele 
was significantly higher in the RA patients and the frequency of 
DRB1*03 allele was lower than in 93 healthy subjects, suggest- 
ing that the DRB1*10 allele is a risk factor and the DRB1*03 is 


protective in this population. 


guidelines 


Updated Recommendations for the Diagnosis 
and Management of Osteoporosis: A Local 


Perspective 


The Osteoporosis Working Group 
King Faisal Specialist Hospital and Research Centre 


Hussein Raef,? Munira Al-Bugami,? Sakra Balharith, Mahmoud Moawad,? Mohammad El-Shaker,‘ 
Aneela Hussain,‘ Ahmad Al-Shaikh,? Ismail Al-Badawi? 


From the Departments of *Medicine, "Pharmacy, ‘Family Medicine and Polyclinics, "Obstetrics and Gynecology, King Faisal Specialist Hospital 


and Research Centre, Riyadh, Saudi Arabia 


Correspondence: Hussein Raef, MD, FACP, FACE - Department of Medicine, MBC 46, King Faisal Specialist Hospital and Research Centre, PO 
Box 3354, Riyadh 11211, Saudi Arabia - T: +966-1-4427490 F: +966-1-4427499/4424771 ٠ hraef@kfshrc.edu.sa ١ Accepted: October 2010 


Ann Saudi Med 2011; 31(2): 111-128 


PMID: 21403406 DOI: 10.4103/0256-4947.77502 


Postmenopausal osteoporosis and osteoporosis in elderly men are major health problems, with a sig- 
nificant medical and economic burden. Although osteopenia and osteoporosis are more common locally 
than in the West, fracture rates are generally less than in Western countries. Vitamin D deficiency is com- 
mon in the region and contributes adversely to bone health. Vitamin D deficiency should be suspected and 
treated in all subjects with ostopenia or osteoporosis. The use of risk factors to determine fracture risk has 
been adopted by the World Health Organization and many international societies. Absolute fracture risk 
methodology improves the use of resources by targeting subjects at higher risk of fractures for screening 
and management. The King Faisal Specialist Hospital Osteoporosis Working Group recommends screen- 
ing for women 65 years and older and for men 70 years and older. Younger subjects with clinical risk 
factors and persons with clinical evidence of osteoporosis or diseases leading to osteoporosis should also 
be screened. These guidelines provide recommendations for treatment for postmenopausal women and 
men older than 50 years presenting with osteoporotic fractures for persons having osteoporosis—after ex- 
cluding secondary causes—or for persons having low bone mass and a high risk for fracture. The Working 
Group has suggested an algorithm to use at King Faisal Specialist Hospital that is based on the availability, 
cost, and level of evidence of various therapeutic modalities. Adequate calcium and vitamin D supple- 
ment are recommended for all. Weekly alendronate (in the absence of contraindications) is recommended 
as first-line therapy. Alternatives to alendronate are raloxifene or strontium ranelate. Second-line therapies 
are zoledronic acid intravenously once yearly, when oral therapy is not feasible or complicated by side 
effects, or teriparatide in established osteoporosis with fractures. 


he Osteoporosis Working Group of King 
Faisal Specialist Hospital and Reserch Centre 
(KFSHRC) met on a number of occasions, to 
review and update the previous recommendations and 
guidelines for the diagnosis and management of os- 
teoporosis. The Osteoporosis Working Group realizes 
that since the publication of the previous recommen- 
dations in 2004,' numerous developments have oc- 
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curred in the diagnostic strategies and in the manage- 
ment of this common health problem. It also realizes 
the importance of taking local data into account— 
whenever possible—when making recommendations 
for practicing physicians in a certain region. Therefore, 
the members of the Osteoporosis Working Group re- 
viewed and discussed extensive data related to local 
osteoporosis prevalence and fracture rates, local refer- 


ences for bone mineral density (BMD) measurements, 
the relationship of vitamin D to bone density and os- 
teopenia, fracture risk factors and a recently developed 
absolute fracture risk estimate tool (FRAX), newer 
international guidelines that incorporate the new risk 
factor tool, studies evaluating the efficacy of available 
pharmacological therapies, newer therapies, and many 
other topics related to this subject. 

Postmenopausal osteoporosis continues to be an 
important subject for clinicians and epidemiologists, 
as the incidence of osteoporotic fractures continues 
to increase and the burden of such fractures on the 
health economy is expected to rise to astonishing fig- 
ures. In Asia, the projected number of hip fractures is 
3 million in the year 2050.2 The price of prevention 
and treatment could also be high. Therefore, recom- 
mendations and guidelines for detection, screening, 
prevention and management of osteoporosis are obvi- 
ously needed. 


What is new in this report? 

+ A review of local data, especially in relation to 
population specific BMD values and the correla- 
tion of BMD and risk factors to fracture risk. 

+ An emphasis on the role of vitamin D deficiency 
and the need for correction. 

+ A re-emphasis on the role of clinical risk factors 
in choosing patients for treatment. 

+ A review of new international guidelines. 

+ A review of newer therapies. 

+  Pre-menopausal, adolescence and post-transplant 
osteoporosis in addition to osteoporosis in chron- 
ic renal failure patients, are addressed. 





100 


80 


60 


40 


20 











31-40 
0.1 


E Osteoporosis 
Wl Osteopenia 
i Normal BMD 


41-50 >50 
0.16 -0.48 


Age range (years) 
Weight-matched Z scores compared 
to US counterparts 











Figure 1. Prevalence of osteopenia and osteoporosis in a study of 321 healthy Saudi 
women based on lumbar spine BMD.” 
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Definition 

Osteoporosis is a progressive, systemic skeletal disor- 
der characterized by low bone mass and micro-archi- 
tectural deterioration of bone tissue, with a consequent 
increase in bone fragility and susceptibility to frac- 
ture.’ A fragility fracture is one that occurs as a result 
of either an injury that is insufficient to fracture nor- 
mal bone, or no identifiable trauma.’ Postmenopausal 
osteoporosis is a function of bone mass achieved at 
maturity and subsequent bone loss that is accentuated 
in the early postmenopausal period, and is influenced 
by certain risk factors. 

Previously emphasis was on the mineral content 
and bone mass (as measured by BMD), whereas the 
current understanding of osteoporosis puts an equal 
importance on bone quality and the architecture of 
the bone that includes, among others, the intrinsic 
properties of the bone represented by the collagen 
content and mineralization, and the micro- and mac- 
ro-architecture of the bone represented by the poros- 
ity of cortical bone and the thickness and connectivity 


5.6 


of trabeculae.^^ Other mechanical factors may also 
play a role in the tendency of a long bone to fracture.” 
At this time, however, BMD remains the best available 


clinical tool in determining bone strength. 


The Burden of Osteoporosis In The Region 

Today, osteoporosis is a major public health problem 
that has both a medical and economic impact espe- 
cially in developed countries. Fractures caused by ei- 
ther osteoporosis or low bone mass can lead to chronic 
pain, disability and even death, as well as psychological 
symptoms, including depression.*? Each year broken 
bones due to low bone mass or osteoporosis cause 
over 432000 hospital admissions, almost 2.5 million 
medical office visits, and about 180 000 nursing home 
admissions in the USA.'? 

The osteoporosis problem will soon be of greater 
importance in developing countries since there is an 
increase in life expectancy. According to WHO esti- 
mates, hip fractures will increase from about 600 000 
in 1990 to over 3 million in Asia by year 2020. 


Regional Bone Mineral Density Data 

Osteopenia and osteoporosis are more common in our 
local population than in Western countries. In a study 
of 483 postmenopausal Saudi women 52-62 years 
of age, Al Desouki found the rate of osteopenia and 
osteoporosis to be 34% and 24%, respectively. In a 
study by Al Ghannam et al of 321 healthy Saudi wom- 
en, the prevalence of osteoporosis was 1.096, 5.696, and 
28% for age groups 31-40 years, 41-50 years, and >50 
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Table 1. Prevalence of osteopenia and osteoporosis in Saudi population (>50 years) and in US/European population (from reference 


14, with permission). 


Spine L2-L4 
Osteopenia 39.1 42.2 32.8 19.1 
Osteoporosis 47.7 30.5 38.3 49.6 
Femoral neck (total) 
Osteopenia 57 58.6 32.3 56.7 
Osteoporosis 78 6.3 1.2 
Either spine or femur 
Osteopenia 414 43.4 46.5 54.1 
Osteoporosis 45 28.2 332 ° 37.8 





Data are percentages 


years, respectively." In the same study, the prevalence 
of osteopenia in the respective age groups was 18%, 
18.4%, and 38% (Figure 1). Severe vitamin D defi- 
ciency was present in 52% of the subjects. BMD in 
healthy Saudi females was significantly lower than in 
their counterparts in the United States. 

In an effort to create a local BMD reference range, 
studies were undertaken in different regional coun- 
tries and mainly in female populations. Most studies 
found lower BMD than the standard established for 
the US/European reference data, except the Kuwait 
study, where the BMD reference range was similar." 
In Saudi Arabia, Ardawi et al studied a group of 1980 
Saudi males and females aged 20 to 79 years. The 
prevalence of osteoporosis in women was 44.5% using 
the manufacturer's reference values compared to only 
28.296 when the Saudi reference values were used. On 
the other hand, more Saudi men were diagnosed with 
osteoporosis when local reference values were used 
(Table 1). These studies suggest that the age-related 
reference data are different in local populations from 
that used previously by manufacturers of bone den- 
sitometers. We therefore recommend the use of the 
Saudi reference range in BMD studies of Saudi pa- 
tients in Saudi Arabia. 


Local Fracture Data 

Local and regional information about osteoporosis 
and fracture rates is sparse. In a study from Lebanon, 
Baddourah et al found the lifetime risk for all frac- 
tures to be 9.396 in males, and 16.796 in females." 
This rate is higher than other Asian countries, but 
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Table 2. Proximal femur annual fracture rates per 100000 
population in Saudi subjects seen in Riyadh region (from Nuaim 
et al with permission)." 


40-49 45 7 
50-59 14.6 22 
60-69 79 36 
>70 394 251 





Values are rates per 100000 population 


less than Europe. Based on a study of Saudi patients 
>40 years of age who were admitted to local acute care 
hospitals in Riyadh with proximal femur fractures, 
Al-Nuaim et al estimated the incidence of proximal 
femur fractures per 100 000 population as shown in 
Table 2.'^ These data indicate lower fracture rates 
than what has been reported from the West. This 
might be related to genetic factors that may influence 
bone quality, or more likely cultural and lifestyle dif- 
ferences. Unfortunately, there is no real fracture reg- 
istry in most regional countries. 


The Role of Vitamin D Deficiency 

An acceptable international definition of vitamin D 
deficiency is a value below 50 nmol/L (20 ng/mL). 
Vitamin D insufficiency is defined as a value of 50- 
70 nmol/L and a desirable level is above 70 nmol/L. 
Local studies are needed to verify these values. 
Hypovitaminosis D is highly prevalent in the regional 
countries. Several studies showed widespread vitamin 
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Table 3. World Health Organization definition of osteoporosis. 






Normal 
Low bone mass (osteopenia) 
Osteoporosis 


Severe 


BMD= bone mineral density, SD- standard deviation 


D deficiency. In one study from Lebanon," 72.896 of 
the population was affected by vitamin D insufficiency 
(defined by a 25(OH)D value below 15 ng/mL or 37 
nmol/L), with women being at higher risk than men 
(83.996 vs. 48.596). Moreover, inadequate vitamin D in- 
take, urban dwelling, veil wearing and high parity were 
predictors of low vitamin D in the same study. Another 
study in schoolchildren 10 to 16 years old showed that 
52% of the children were vitamin D insufficient (below 
20 ng/mL or 50 nmol/L). The proportion of vitamin 
D insufficiency was 6596 in the winter and 4096 at the 
end of the summer. Girls, especially those with a lower 
(socio-economic status) were at particular risk.'® 

Studies from Saudi Arabia confirmed the wide- 
spread vitamin D deficiency among different groups of 
the population. Fonesca et al found a normal range of 
vitamin D levels only in 3 of 31 relatively health Saudi 
women with median level of 6 ng/mL or 15 nmol/L. 
In this study the low level of vitamin D correlated with 
urban dwelling and low sun exposure. 

In 100 Saudi mothers and their newborns, Taha et 
al found that 59 mothers and 70 newborns had levels 
below 10 ng/mL or 25 nmol/L.'°?° These and other 
studies emphasize the need for urgent measures such 
as vitamin D supplementation in some food items like 
milk. The major causes of vitamin D deficiency in the 
local population are most probably low intake and inad- 
equate supplements in addition to low sun exposure.” 
Another possible contributing cause may be related to 
accelerated metabolism of vitamin D seen in certain 
ethnic groups.” 

The effect of vitamin D on bone health has been 
well established. Bone density in a large population of 
postmenopausal women with osteoporosis correlated 
inversely with vitamin D levels.” It has also been shown 
that lower vitamin D levels may contribute to the fre- 
quently encountered, severe bone manifestations, seen 
with primary hyperparathyroidism in Saudi Arabia and 
other countries with widespread vitamin D deficiency.” 
Vitamin D deficiency should therefore be suspected 
and adequately treated in all patients with osteopenia 
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and osteoporosis in our region. In severe cases of vita- 
min D deficiency, large loading doses of a few hundred 
thousand units of cholecalciferol or ergocalciferol are 
usually given by IM route (200 000-300 000 units IM 
bolus) or preferably by oral route at intervals (50000 
weekly for a few weeks). Maintenance doses higher than 
the usually recommended dose of 400 units daily may 
be needed (800-1000 units daily). Malabsorption such 
as in celiac disease can be found even without frank GI 
symptoms and should be suspected and ruled out in un- 
explained severe cases. 


Evaluation/Diagnosis 

Optimal evaluation consists of establishing the diag- 
nosis of osteoporosis on the basis of bone mass assess- 
ment, establishing the fracture risk, and determining 
the need for therapy. Bone strength is related to the 
density and quality of bone. There is at present no ac- 
curate measure for bone quality. BMD is considered a 
surrogate measure of bone strength. Dual-energy X-ray 
absorptiometry (DXA) is the preferred technique to 
measure BMD, and is the technique used at most cen- 
ters, Quantitative ultrasound is useful for screening for 
Osteoporosis. 

The hip is the preferred site for BMD measurement 
due to the high predictive value of hip BMD for fracture 
risk, particularly in the elderly. ^ BMD measurement at 
the spine predicts spine fracture better than measure- 
ments at other sites. However, spine changes may affect 
BMD measurement. The World Health Organization 
(WHO) has established the following operational defi- 
nition for osteoporosis based on BMD as measured by 
DXA, commonly expressed as a T-score ( Table 3). 

A history and a physical examination to evalu- 
ate fracture risk should include assessment for loss of 
height and change in posture. Laboratory evaluation 
for secondary causes of osteoporosis should be consid- 
ered when osteoporosis is diagnosed. Serum calcium, 
phosphorus, alkaline phosphatase, creatinine, vitamin 
D, complete blood count and thyroid stimulating hor- 
mone (TSH) levels are usually sufficient baseline tests. 
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Further laboratory tests can be done as clinically ap- 
propriate, such as parathyroid hormone level, urine free 
cortisol, liver function tests, or serum immune electro- 
phoresis. Biochemical indices of skeletal turnover could 
potentially be helpful in the diagnosis and monitoring 
of therapy. However, as their role has not been fully elu- 
cidated, they are not yet recommended in routine clini- 
cal management. The drop of bone resorption markers 
in response to antiresorptive therapy occurs before a 
significant change in BMD. This may explain the de- 
crease in fracture rates seen early with such therapy, be- 


fore changes in BMD.” 


Using Risk Factors in Selecting Patients for Diagnosis 
and Therapy: The Fracture Risk Assessment Tool 

The osteoporosis working group has previously advo- 
cated the use of risk factors in selecting patients for 
diagnostic tests and for treatment of osteoporosis. In 
their previously published recommendations, a fracture 
index tool was suggested using a few important and 
easily assessed risk factors." The argument made by 
the group was that a mere BMD assessment is likely to 
result in overtreatment in a local population, with evi- 
dence of lower BMD values but fewer fractures than in 
a Western population. 

The concept of using risk factors to determine those 
at higher fracture risk has recently been adopted by 
the WHO and many international societies. A group 
of international experts, under a project by the WHO, 
has developed a tool to assess the absolute risk for frac- 
ture based on known risk factors. These estimates were 
based on different ethnic groups and populations across 
the world.” 

Absolute fracture risk methodology provides a 
markedly improved method to assure that people with 
the highest fracture risk get treated. In addition, abso- 
lute fracture risk calculations help to resolve many of the 
questions about management for people with low bone 
mass (osteopenia). With the Fracture Risk Assessment 
(FRAX) tool, these individuals and their clinicians have 
information from absolute fracture risk methodology to 
determine when it is medically appropriate to treat and 
when it is not necessary to treat based on the likelihood 
of fracture in such patient. 

The 10 risk factors used in the FRAX are: 


Age 

Sex 

Low BMI 

Previous low trauma fracture 
Parental history of hip fracture 


ON Mn x ga [t9 ضح‎ 


Ever steroid exposure 
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7. Secondary causes of osteoporosis (rheumatoid 
arthritis) 

8. Current cigarette smoking 

9. High alcohol intake (>3 units/day) 

10. Femoral neck BMD 


For the FRAX estimate to work, a threshold for 
treatment based on the absolute risk has to be adopted 
in each population, country or region.® The threshold 
at which treatment is recommended would have to be 
decided based on the health economics of preventing 
fracture in each population. This in turn is decided by 
the fracture rates and the cost-effectiveness of treat- 
ment to prevent hip or other major fractures and the 
priorities of the health care in that population. For the 
US this was estimated to be a 10-year risk of 3% for 
hip fractures and 20% for other fractures. A risk higher 
than 3% for hip fracture based on the FRAX would 
justify treatment in an osteoporotic or even osteopenic 
subject in the US.” 

The pitfalls for the use of FRAX in our local popula- 


tion are: 


+ The database for the FRAX does not include 


our region; such local databases are essentially 


lacking. 
. The tool was not verified in local studies. 
+ Some of the risk factors included are not well 


defined such as the “ever use of steroids” 

+ The risk for falling due to muscle weakness or 
visual impairment is not included as a risk fac- 
tor, though was found to be quite important by 
other studies. 


Nevertheless, the use of risk factors in choosing 
high risk population for further diagnostic tests and 
management is extremely important for cost effective 
management in our region, 


Using Risk Factors in the Local Population 

One important issue is whether generally used risk fac- 
tors for osteoporosis or fractures are valid for a specific 
population. There are very few studies done in the re- 
gion to address this question. One of these studies was 
performed in Turkey, to assess the risk variables for 
osteoporosis. The study was conducted on 126 post- 
menopausal healthy women as a control group and 225 
postmenopausal osteoporotic women. The study sug- 
gested that low levels of dietary calcium intake, physical 
activity, education, and a longer duration of menopause 
are independent predictors of the risk of low bone den- 
sity in that population.” In another study carried out in 


F 
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Qatar on healthy females age 20 to 70 years, risk factors 
for osteoporosis were not different from known factors 
in Western studies, such as female sex, age, early meno- 
pause and excessive smoking. However, the study sug- 
gested other locally important risk factors like a high 
number of pregnancies, prolonged lactation and vita- 
min D deficiency." 


The Correlation of BMD to Fractures and Use of 
Local versus International Databases for BMD and 
Risk Factors 

The only correlation study we are aware of for BMD 
versus fractures in the region was recently published." 
The study aimed at estimating the prevalence of verte- 
bral fractures in the Lebanese elderly, determining the 
BMD-fracture relationship, and assessing the effect of 
database selection on osteoporosis prevalence and frac- 
ture risk assessment. The prevalence of vertebral frac- 
tures was estimated at 19.9% in women and at 12.0% 
in men. The prevalence of osteoporosis by DXA using 
total hip was 33.0% in women and 22.7% in men. The 
NHANES database (The US National Health and 
Nutritional Examination Survey) provided a higher 
sensitivity for vertebral fracture than a local population- 
specific database. The relative risk of vertebral fracture 
per one standard deviation decrease in BMD remained 
unchanged across the two databases. This would sup- 
port the notion that the use of an international data- 
base of risk factors in predicting fractures in a local 
population may be valid. However, this is not verified 
in the Gulf region. 


Screening for Osteoporosis in Postmenopausal 
Women and Elderly Men 

Some international guidelines for osteoporosis screen- 
ing recommend BMD testing for all women age 65 
years or older, and for postmenopausal women under 
age 65 years (especially 60-64 years) who have one or 
more additional high-risk factors for osteoporosis. ^" 
More liberal recommendations were made by other so- 
cieties. However, as BMD is generally lower in Saudi 
women compared to their Western counterparts, they 
may develop osteoporosis and fractures at an earlier 
age. It is also relevant that physical activity and there- 
fore the risk of falling may be less in local females older 
than 65 years due to different cultural habits. Thus, it 
is reasonable to start screening postmenopausal Saudi 
women at an earlier age than that recommended for 
Western women. We stress that BMD measurement 
should only be done if it will influence the manage- 
ment decision. 


The KFSH task force has found that the recent 
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Major Recommendation to Clinicians (From 
the NOF 2008 Clinician's Guide) 

For postmenopausal women and men age 50 
and older: 


+ Counsel on the risk of osteoporosis and 
related fractures. 

+ Check for secondary causes. 

+ Advise on adequate amounts of calcium (at 
least 1200 mg/d, including supplements 
if necessary) and vitamin D (800 to 1000 
IU per day of vitamin D3 for individuals at 
risk of insufficiency). 

+ Recommend regular weight-bearing and 
muscle-strengthening exercise to reduce 
the risk of falls and fractures. 

+ Advise avoidance of tobacco smoking and 
excessive alcohol intake. 

+ In women age 65 and older and men age 70 
and older recommend BMD testing. 

+ In postmenopausal women and men age 
50-70, recommend BMD testing when 
you have concern based on their risk fac- 
tor profile. 

+ Recommend BMD testing to those who 
have suffered a fracture, to determine de- 
gree of disease severity. 

+ Initiate treatment in those with hip or ver- 
tebral (clinical or morphometric) fractures. 

+ Initiate therapy in those with BMD 
T-scores <-2.5 at the femoral neck, total 
hip, or spine by DXA, after appropriate 
evaluation. 

+ Initiate treatment in postmenopausal 
women and in men age 50 and older with 
low bone mass (T-score -1 to -2.5, osteope- 
nia) at the femoral neck, total hip, or spine 
and 10-year hip fracture probability =3% 
or a 10-yr all major osteoporosis-related 
fracture probability of =20% based on the 
US-adapted WHO absolute fracture risk 
model. 

+ BMD testing performed in DXA centers 
using accepted quality assurance measures 
is appropriate for monitoring bone loss 
(recommendation every 2 years). For pa- 
tients on pharmacotherapy, it is typically 
performed two years after initiating therapy 
and at 2-year intervals thereafter. 
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National Osteoporosis Foundation (NOF) revised 
guidelines for screening to be useful.” These guide- 
lines recommend screening for the following subjects: 


. Women 65 and older and men 70 and older 

+ Postmenopausal women younger than 65 and 
men 50-70 with clinical risk factors 

+ Clinical evidence of osteoporosis-like fracture 
after age 50, loss of height/kyphosis 

+ Those with conditions or on medications that 
lead to osteoporosis when BMD may change 
the management, as in Cushing syndrome, hy- 
perparathyroidism, prolonged corticosteroid 
use and prolonged immobilization. 


+ Those considered for osteoporosis therapy 
with a pharmacological agent 

0 For monitoring of therapy (every 2 years if 
needed). 


DEXA remains the gold standard for measurement 
of BMD, especially as a diagnostic tool. Other tools like 
ultrasound of the calcaneal bone can be used for gen- 
eral screening. DEXA is also the only tool for which the 
WHO definition of osteoporosis applies. 


Clinical Manifestations and Complications 
Osteoporosis is a silent disease, as bone loss occurs 
without symptoms. Most of the time there are no warn- 
ing signs until a fragility fracture occurs. Osteoporosis- 
related fractures may occur in any bone, but are most 
likely to occur at sites of low bone mass. The most 
typical sites of osteoporosis-related fractures are the 
vertebrae, distal radius, proximal femur, and ribs. The 
morbidity of osteoporosis comes mainly from fractures 
and their potential complications. Vertebral compres- 
sion fractures are associated with pain, deformity, dis- 
ability, and increased mortality.” The most serious con- 
sequences, however, are those associated with hip frac- 
tures. In one study on elderly subjects who sustained 
hip fractures, the life expectancy was reduced by 1.8 
years or 25% compared to a matched population. There 
was also a significant increase in morbidity and health 
costs in those who had hip fracture." 


Prevention of Osteoporosis 

Prevention is the most important measure in address- 
ing low BMDs in the youth and in women during 
reproductive age. Frequent pregnancies and lactation 
may predispose women in our society to lower BMDs. 
Thus, proper nutritional and family planning advices 
are warranted for this group. Another important group 
to target for prevention is postmenopausal women, and 
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those with conditions predisposing to osteoporosis like 
amenorrhea. 
Initiatives should be directed at the following mea- 


sures: 

+ Optimal nutrition in the youth to achieve high 
peak bone mass, including adequate intake of 
calcium and vitamin D. 

+ Regular weight-bearing exercise. 

+ Identification and treatment of subjects with 
vitamin D deficiency, especially in children, 
females in the reproductive age group, and the 
elderly. 

+ Avoidance of tobacco smoking and alcohol in- 
take. 

+ Assessment of every postmenopausal woman 
for risk of osteoporosis to determine the need 
for diagnostic tests and prevention /treatment. 

. Early treatment of secondary causes of osteo- 
porosis [for example, thyrotoxicosis, smoking, 
primary hyperparathyroidism, others]. 

0 Prevention and early treatment of osteoporosis 


of patients who are receiving high-dose steroid 
therapy, or other drugs that may contribute to 
osteoporosis. 


Osteopenia and Fractures 

Although patients with lower BMD are at high risk of 
fractures, studies have shown that the largest number 
of osteoporotic fractures occurred among those with 
osteopenia (BMD -1 to -2.5).*°*” This can be explained 
by the presence of larger number of subjects with osteo- 
penia than with osteoporosis and therefore even with 
a lower risk for fractures, the number of fractures can 
be substantial. Also it may reflect the influence of other 
risk factors. On the other hand, the value of antiresorp- 
tive agents for fracture prevention has not in general 
been proven in osteopenic subjects with no prior frac- 
tures, although such treatment might improve or stabi- 
lize BMD. Therefore, the use of pharmacological agents 
like antiresorptives in osteopenic subjects, should be 
limited to those with history of fractures or to those 


with multiple risk factors for fractures. 
Specific Types of Osteoporosis 


Premenopausal osteoporosis 

The present evidence does not support screening for 
osteoporosis in premenopausal women in the general 
population. Certain premenopausal and perimeno- 
pausal women, however, are at a higher risk of acceler- 
ated bone loss, but there is no clear strategy to identify 
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those individuals. There is some evidence to support 
screening premenopausal or peri-menopausal women 
who have one of the following: 


E Fragility fracture 

0 Frequent or prolonged use of corticosteroids 
>5 mg of prednisone for 3 months or longer 

. Prolonged or recurrent amenorrhea 

+ Primary hyperparathyroidism 

0 Rheumatoid arthritis 


0 Prolonged hyperthyroidism 


It is important to realize that premenopausal wom- 
en who have low BMD have a lower risk for fracture 
than older subjects with the same BMD. Osteoporosis 
cannot therefore be diagnosed simply based on low 
BMD in a premenopausal woman. Many premeno- 
pausal women with low BMD had simply not achieved 
an adequate peak bone mass at a younger age. Common 
causes of low BMD in this category are low body weight 
and ovulatory disturbances. Secondary causes have al- 
ways to be ruled out when osteoporosis is discovered. 
Workup may include ruling out calcium and metabolic 
bone diseases including vitamin D deficiency, liver or 
renal diseases, celiac disease and malabsorption, hypo- 
gonadism and other secondary causes of osteoporosis. 
The use of antiresorptive therapy can be recommended 
only in very specific cases like those with low BMD and 
prolonged corticosteroid therapy and in certain cases of 
primary hyperparathyroidism when surgery is not fea- 


sible and treatment is indicated. ^? 


Steroid-Induced osteoporosis 

The American College of Rheumatology recommends 
the following interventions for prevention of bone loss 
and fractures in high-risk patients (postmenopausal 
women, elderly men) or younger patients with a BMD 
T-score (spine or hip) of less than -1 who are initiat- 
ing prednisone at a dose of 5 mg/day or higher (or 
equivalent dose of a glucocorticoid) for more than three 


months:*° 
. Calcium and vitamin D supplementation (1000 
to 1500 mg/day and 800 IU/day, respectively). 
0 Bisphosphonate therapy: weekly formulations 


for patient convenience (alendronate 35 mg/ 
week for prevention, 70 mg/week for treat- 
ment; residronate 35 mg/week for prevention 
or treatment). The ACR recommends use of 
bisphosphonates with caution in premenopaus- 
al women as bisphosphonates are incorporated 
into the bone matrix and gradually released 
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over time. Theoretically, there may be a risk of 
fetal harm when pregnancy follows the comple- 
tion of therapy. 


0 Replacement of gonadal steroids in men if de- 
ficient. 
+ Consideration of calcitonin therapy if bisphos- 


phonates are contraindicated or not tolerated. If 
the patient has fractures that are causing pain, 
then nasal calcitonin at a dose of 200 IU/day 
(after appropriate test doses) may be helpful. 
This regimen will attenuate bone loss and can 
reduce the pain. 


The patient should be followed yearly to determine 
if bone loss continues. An exercise program should also 
be initiated, although this may be limited by restrictions 
from the underlying illness. Other published guidelines 
largely agree with the recommendations above, except 
for some minor differences." 

A recent study indicated that teriparatide (para- 
thyroid hormone analogue) may increase BMD more 
effectively when compared to alendronate in the pre- 
vention of steroid-induced osteoporosis." Zoledronic 
acid was also recently approved for prevention of ste- 
roid induced osteoporosis." In addition to the above 
recommendations, the task force made the following 
recommendations for the prevention of steroid-induced 
osteoporosis: 


+ In certain cases zoledronic acid may be con- 
sidered if oral therapies were not possible and 
the duration of steroid intake is prolonged or 
indefinite. 

. Women with premature hypogonadism, should 
be considered for estrogen therapy. 


Osteoporosis in solid organ transplantation 

Osteoporosis is found in up to half of transplant recipi- 
ents, whereas incidence of fractures after transplantation 
ranges from 10% to 65%.“ The decrease in BMD oc- 
curs in the first 3 to 6 months and is probably related to 
the large doses of glucocorticoids used immediately after 
grafting. Early bone loss at the lumbar spine is typical of 
glucocorticoid-induced bone loss, followed few months 
later by femoral neck site bone loss that may exceed that 
at the lumbar spine, and most studies do not document 
recovery of bone mass at the hip. Reports on BMD 
changes after renal transplantation differ. The rapid and 
significant early loss in BMD in the first 6 months may 
be followed by continued loss of approximately 196 year- 
ly, up to 8 years after renal transplantation. In heart and 
liver transplant recipients, the incidence of new fractures 
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parallels the timing of the most rapid loss of BMD, with 
most fractures occurring within the first year after trans- 
plantation. After renal transplantation, the incidence of 
fracture remains elevated, consistent with the persistent 
decline in BMD. 

Many factors contribute to the pathogenesis of osteo- 
porosis after organ transplantation. These include bone 
disease preceding transplantation, immunosuppressive 
medications, poor nutrition, immobility, hypogonad- 
ism, cachexia (lower body mass index), postmenopausal 
status and lifestyle factors (smoking and alcohol abuse). 
The mechanisms of glucocorticoid-induced osteoporosis 
are multiple. Early on, a phase of rapid bone loss is prob- 
ably secondary to an increase in bone resorption due to a 
combination of renal calcium wasting, decreased intesti- 
nal absorption of calcium, and hypogonadotropic hypo- 
gonadism. In addition, glucocorticoids directly promote 
osteoclastogenesis (bone resorption). Bone formation is 
also profoundly inhibited. In addition glucocorticoids 
can induce a profound myopathy, impairing balance and 
mobility and increasing fall risk and the potential for 


fractures.” 


Prevention and management of transplant-induced 
osteoporosis 

The literature regarding prevention and treatement of 
transplant-associated bone loss is plagued by relatively 
small numbers of patients with insufficient power to 
detect significant differences in BMD, differing im- 
munosuppressant regimens, no randomization, or ran- 
domization at varying intervals following transplanta- 
tion. Moreover, the vast majority of studies are not pow- 
ered to detect fracture outcomes. 

Because rates of bone loss and fracture incidence are 
highest immediately after transplantation, preventive 
and therapeutic measures should be instituted at that 
time and without delay. In addition, the lack of reliable 
clinical predictors to identify individual patients who 
will experience osteoporotic fractures makes all trans- 
plant recipients candidates for preventive therapy re- 
gardless of their base line bone density." 

Specific resistance training and exercises were shown 
to help to restore BMD levels more rapidly with alen- 
dronate, than alendronate alone.“ Improving overall 
fitness is recommended to minimize the risk of falling 
before and following transplantation.* Vitamin D and 
calcium should be given to all patients at recommended 
daily allowance for calcium (1000-1500 mg/d) and for 
vitamin D (400-800 IU/d) with 25-hydroxyvitamin D 
levels monitored to assess the adequacy of replacement.“ 
Vitamin D and calcium alone are clearly insufficient to 


prevent transplant-related bone loss or fractures. ^" 
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There are no specific FDA-approved therapies for 
posttransplantation | osteoporosis. Bisphosphonates 
are clearly the drugs of choice for steroid-induced os- 
teoporosis and any patient who meets WHO criteria 
for osteoporosis should receive pharmacologic treat- 
ment. Also the recommendations stated above by the 
American College of Rheumatology for prevention 
of steroid-induced osteoporosis should be followed. 
Limited data suggest that pretransplant treatment with 
bisphosphonates decreases posttransplant fracture risk. 

When administered prior to liver transplant, intra- 
venous pamidronate prevented osteoporotic vertebral 
collapse. Similarly, in a prospective, uncontrolled pilot 
study using intravenous pamidronate in lung transplant 
recipients, the fracture rate decreased and bone mass 
preserved at l-year posttransplantation." In a study 
of renal transplant recipients, repeated doses of intra- 
venous pamidronate preserved vertebral BMD during 
treatment and 6 months after cessation of treatment.” 

In renal transplant recipients, alendronate started 
immediately after grafting reduced bone loss in a non- 
randomized study.” Trials using zoledronic acid has 
also given positive results.” Calcitonin seems to be inef- 
fective in preventing early bone loss, but may have some 
benefit in the later post-transplant period in liver’ and 
renal” transplant recipients and can be considered a 
safe alternative if other agents are contraindicated or 
poorly tolerated. 

Recombinant parathyroid hormone (teriparatide) 
has also been evaluated recently? Its usefulness may 
be limited because of the secondary hyperparathyroid- 
ism commonly observed in long-term transplant recipi- 
ents.“ Gonadal hormone replacement may be beneficial 
in premenopausal women and men undergoing solid or- 
gan transplantation who may have temporary hypogo- 
nadism.? Testosterone replacement, started 6 months 
after cardiac transplantation in hypogonadal men who 
were also receiving calcium and vitamin D, stabilized 
BMD at the lumbar spine within 24 months.“ 

In the renal transplant population, bisphosphonates 
are potentially nephrotoxic. Acute renal failure with 
acute tubular necrosis in association with several intra- 
venous bisphosphonates has been reported.?^' There 
remain significant concerns for the use of bisphospho- 
nates in renal patients with preexisting low bone turn- 
over disease, wherein bisphosphonates could further 
slow bone turnover and potentially increase fracture 
rate. 

Studies of oral calcitriol in solid organ transplan- 
tation gave mixed results. Spinal bone loss was not 
prevented with low dose of calcitriol, 0.25 mcg/d or 
0.5 mcg/48 h in heart and kidney recipients.” In a 
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randomized, double-blind study, calcitriol (0.5—0.75 
ug/d) reduced proximal femur bone loss in heart and 
lung transplant recipients despite no decrease of lum- 
bar spine bone loss.” : 


‘There are few data to guide duration of therapy in 


transplant recipients. Treatment duration should be . 


based upon patient factors, such as ability to with- 
draw glucocorticoids, presence of other risk factors 
for low bone mass and fracture, and BMD measure- 
ments. In some patients, 12 months of therapy may 
be adequate.* In conclusion, there is a great need for 
strategic approaches to osteoporosis in transplanta- 
tion at KFSHRC. Because bone disease is common, 
all transplant candidates should be evaluated and 
treated before transplantation to improve skeletal 
health. Preventive and therapeutic measures should 
be instituted at that time and without delay. 


Treatment of osteoporosis in adolescents 

Throughout childhood and adolescence, the skeleton 
changes in both size and shape. Bones are growing in 
length and width, cortical thickness is increasing, and 
there is a dramatic increase in bone mass as well as a 
significant increase in bone density, All these processes 
are influenced by genetic, hormonal and environmen- 
tal factors. Conditions that result in pubertal retar- 
dation in adolescents of both sexes, such as chronic 
diseases, hypogonadism or anorexia nervosa can lead 
to osteoporosis. In recent years, the issue of low bone 
mass/low bone density in children and adolescents 
has attracted much attention. The interpretation of 
data in the young is difficult because the “normal” 
BMD values to be used for comparison are continu- 
ously changing with age, and depend on several vari- 
ables, such as gender, body size, pubertal stage, skeletal 
maturation and ethnicity. For children these values 
must be adjusted for age and sex (Z-score).” 

Z-score values below -2 are generally a serious 
warning, most bone specialists make a diagnosis of 
osteoporosis in children and adolescents only in the 
presence of low BMD and at least one fragility frac- 
ture.“ This is more easily accepted in children affected 
by a chronic disease that is known to cause second- 
ary osteoporosis, but the problem is present, and is 
even more complex, in adolescents who are apparently 
healthy, but have a low bone density. 

There is still no consensus on the treatment of os- 
teoporosis in the young with the exception of osteo- 
genesis imperfecta. The lack of randomized trials com- 
paring drugs and doses in various conditions makes it 
is impossible to declare one therapeutic regimen supe- 
rior to another. Effective control of the under- 


OSTEOPOROSIS GUIDELINES 


_ lying disease is the best first-line approach to pre- 


vent secondary osteoporosis. Growth retardation, 
pubertal delay, or hypogonadism must be corrected 
with appropriate hormonal therapy. The identifica- 
tion of osteoporosis risk factors is very important. 

Treatment of osteoporosis in adolescents includes 
adequate calcium dietary intake and correction of vita- 
min D deficiency which is a common problem among 
otherwise healthy young patients. A vitamin D level 
above 50 nmol/L (20 ng/mL) in children is consid- 
ered optimal? Physical activity (high-intensity im- 
pact activities, such as running, jumping, or basketball 
for 10 to 20 minutes, at least 3 days per week) proved 
to be helpful. 9^7? 

Regarding antiresorptive drugs, only bisphospho- 
nates have been successfully used in children. They 
are regularly used in children with severe osteogenesis 
imperfecta or osteoporosis related to cerebral palsy, 
in which the repeated fractures dramatically affect 
the quality and expectancy of life." Bisphosphonate 
treatment in children and adolescents is not currently 
approved by the FDA.” Bisphosphonates have been 
shown to increase BMD, relieve pain, increase mobili- 
ty, and reduce fragility fractures in osteogenesis imper- 
fecta, corticosteroid-induced osteoporosis and other 
secondary osteoporosis (in connective tissue diseases, 
renal insufficiency, cerebral palsy). Intravenous cyclical 
pamidronate or oral alendronate have been used most 
often, 7974 

Use of bisphosphonate therapy in pediatric pa- 
tients remains controversial because of inadequate 
long-term efficacy and safety data. For this reason, 
many experts recommend limiting use of these agents 
to those children with recurrent extremity fractures, 
symptomatic vertebral collapse, and reduced bone 
mass. Current data are inadequate to support the use 
of bisphosphonates in children to treat reductions in 
bone mass/density alone.” The anabolic agent ter- 
aparatide has also been used in some cases to promote 
bone formation. 


Treatment of osteoporosis in chronic renal failure and end- 
stage renal disease 

‘The diagnosis of osteoporosis in chronic renal failure 
is not easy to make due to the confounding effects of 
renal osteodystrophy and superimposed osteomalacia 
that may also result in fractures and low BMD.” In 
Stage 1 through 3 chronic kidney disease (CKD), the 
metabolic changes that accompany early CKD are in- 
termittent hyperphosphotemia and a mild increase of 
parathyroid hormone.” ‘Fractures in Stage 1 through 
3 CKD are most likely caused by osteoporosis than 
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CKD-related metabolic bone disease. WHO cri- 
teria or low trauma fractures for diagnosis of osteo- 
porosis in stage 1 through 3 CKD can be used once 
other metabolic and biochemical abnormalities have 
been corrected.” The current FDA recommenda- 
tion is to avoid oral bisphosphonates in patients with 
glomerular filtration rates (GFR) below 35 mL/min- 
ute. Pooled data of nine clinical trials showed that 
residrornate 5 mg/day is safe and effective in osteo- 
porotic women with age-related, mild, moderate or 
severe renal impairment <30 mL/minute. In all three 
subgroups, residronate preserved BMD and reduced 
the incidence of vertebral fractures. The average dura- 
tion of exposure was 2 years.”* 

Similar data about safety and effectiveness of alen- 
dronate has been published. Alendronate 5 mg/day was 
given for first 2 years and 10 mg/day was given for the 
third year. It reduced vertebrae fractures in patient with 
GFR down to 15 mL/min.” In one trial, raloxifene also 
increased BMD at both the hip and spine and reduced 
the risk of vertebral fractures in CKD with the lowest 
creatinine clearance of 20 mL/minute.*° There is also 
prospective evidence that patients with GFR down to 
30 mL/minute gain benefit from oral and intravenous 
biphosphonate.” Therefore, recommendations for 
treatment osteoporosis in stages 1 to 3 CKD: 


+ All patients should receive recommended dose 
of calcium if no contraindication. 

+ All patients should receive recommended the 
dose of vitamin D. 


+ A vitamin D level should be checked in addi- 


Who Should Be Treated? 
The National Osteoporosis Foundation (NOF) 
2008 revised recommendations for treatment are 
as following: Postmenopausal women or men age 
> 50 years presenting with: 
+  À hip or vertebral fracture 
+ . Osteoporosis with T > -2.5 after excluding 
secondary causes 
| + A prior fracture and low bone mass (T: -1 to 
| -2.5) 
+ Low bone mass (T: -1 to -2.5) with second- 
ary causes associated with high risk of frac- 
ture OR 
+ Low bone mass with 10-year probability 
>3% of hip fracture or >20% of major osteo- 
porosis related fracture (FRAX) 
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tion to PTH and other markers like alkaline 
phosphatase to rule out renal-induced meta- 
bolic bone disease. 

+ In stages 1-3 CKD, oral and intravenous 
bisphosphonates are probably safe if indicated. 


Diagnosis of osteoporosis in Stages 4 through 5 
CKD, and in patients on dialysis is complicated by 
the possible presence of a dynamic bone disease, se- 
vere hyperparathyroidism and osteomalacia. They can 
be associated higher risk for fragility fractures and can 
mimic osteoporosis. Therefore, the WHO criteria for 
osteoporosis cannot be used for the diagnosis in CKD 
when GFR «15 mL/minute or on dialysis," even in 
the presence of fragility. The diagnosis of osteoporosis 
in Stages 4 through 5 and in end-stage renal disease 
(ESRD) can be reliably made only by quantitative bone 
histomorphometry and/or biochemical markers for 
bone turnover. Double tetracycline-labeled quantitative 
histomorphometry can discriminate among the various 
forms of renal osteodystrophy. Biochemical markers like 
P'TH and bone-specific alkaline phosphatase (BSAP) 
are helpful.” An increase in BSAP makes a dynamic 
bone disease unlikely and osteomalacia or hyperpara- 
thorid bone disease more likely, A PTH level <150 pg/ 
mL is suggestive of low bone turnover. A PTH level 6 
times or higher above the upper limit of normal range 
is associated with high bone turnover. There are no pro- 
spective data showing efficacy for any approval pharma- 
cologic agents to treat patients at Stage 4 through 5 and 
dialysis." Expert opinion suggests that in stages 4 to 5 
CKD with fractures, bisphosphonates can be used only 
after elimination of CKD-related metabolic bone dis- 
ease. This may require a transiliac bone biopsy. Half of 
the usual doses of bisphosphonates can be used and the 
duration is usually not for more than 3 years due to the 
risk of bone freeze.” 

‘The use of bisphosphonates in dialysis patients with 
osteoporosis has also never been tested prospectively. 
Renal excretion is the major route of elimination of 
these drugs, but intravenous clodronate or ibandronate 
are removed efficiently from the circulation by dialysis 
and that the total clearance in hemodialysis patients on 
a dialysis day is not very different from that in healthy 
subjects. There is also the risk development or worsen- 
ing of adynamic bone disease. 


Management of Osteoporosis 

Important goals in the management of osteoporosis 
are to prevent fractures, treat pain and discomfort 
caused by osteoporosis complications, and improve 
bone density/quality if possible. Non- pharmacologi- 
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A suggested algorithm to use at KFSHRC 
based on availability of drugs in the hospital, 
cost and experience as well as level of evidence 


is as follows: 


+ Adequate calcium and vitamin D supple- 
ments (cholecalciferol or  ergocalciferol) 
should be provided to all patients. 

+  Alendronate weekly (if no contraindication) 
can be used as first-line therapy for treatment 
of postmenopausal osteoporosis or in elderly 
males with osteoporosis or for prevention of 
steroid-induced osteporosis.'” 

+ Alternative choices for alendronate in post- 
menopausal osteoporosis are raloxifene for 
prevention of vertebral fractures as evidence 
for efficacy against non-vertebral fractures is 
lacking, or strontium ranelate, for which there 
is evidence of vertebral and non-vertebral 
anti-fracture effects. A second-line therapy 
(considering availability in the hospital, cost 
and the need for IV administration) is zole- 
dronic acid intravenously as 5 mg dose once 
yearly in cases where prolonged oral therapy 
is not feasible or complicated by significant 
GI side effects or after a hip fracture.” 

+ Another second-line therapy is teriparatide 
(non-formulary medication at KFSHRC) 
for established osteoporosis with fractures 
and when there is not an adequate response 
to bisphosphonates." Treatment should not 
exceed 2 years and should be initiated after 
6 months of alendronate discontinuation. 
Teriparatide treatment is usually followed by 
antiresorptive treatment when completed. 

+ Calcitonin should only be used rarely for ver- 
tebral osteoporosis and when pain exists and 
other agents cannot be used. 


cal measures include: 
+ Change adjustable lifestyle risk factors 
+ Prevent falls 
+ Maintain or improve mobility 
0 Increase weight-bearing exercises 


Pharmacological measures include: 


+ Treating secondary causes of osteoporosis, and 
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associated disorders 
+ Treating pain, discomfort and other associated 
morbidity 
+ Increasing bone mass. 


In general, there is no cure for osteoporosis, but 
certain medications may prevent and/or treat osteo- 
porosis. Drugs for osteoporosis primarily reduce bone 
turnover by inhibiting osteoclast activity. Although they 
may lead to an early increase in bone mass, the drugs 
mainly prevent further loss of bone. Agents that pri- 
marily increase bone formation (PTH analogs), have 
also become available and an agent with dual action of 
anti-resorption and bone formation was also recently 
introduced (strontium ranelate). Newer therapies are 
being developed to decrease bone resorption or increase 
bone formation at targeted molecular levels. 


Pharmacotherapy of Osteoporosis 

The most commonly used agents in Europe and the 
US are listed and briefly discussed. ^*^? The major- 
ity of these agents have been shown to reduce the risk 
of vertebral fractures. Some have been shown to also 
reduce the risk of nonvertebral fractures and in some 
cases specifically at the hip site, (Appendix 7). Newer 
therapies targeting specific molecular sites, calcitonin 
and Vitamin D derivatives and some other agents are 
also discussed. 


Selective estrogen-receptor modulators 

Selective estrogen-receptor modulators (SERMs) are 
non-steroidal agents that bind to the estrogen receptor 
and act as estrogen agonists or antagonists, depend- 
ing on the target tissue. The concept of SERMs was 
triggered by the observation that tamoxifen, an estro- 
gen antagonist in breast tissue, is a partial agonist on 
bone, reducing the rate of bone loss in postmenopausal 
women. Raloxifene is the only available SERM at pres- 
ent, but several others are in clinical development. 
Raloxifene prevents bone loss and reduces the risk of 
vertebral fractures by 3096 to 5096 in postmenopausal 
women with low bone mass, with or without prior 
vertebral fractures as shown in the MORE (Multiple 
Outcomes of Raloxifene Evaluation) trial.” There was 
no significant reduction of non-vertebral fractures, 
although in women with severe vertebral fractures at 
baseline, a post hoc analysis showed a significant re- 
duction of non-vertebral fractures. Adverse events 
rarely included deep venous thromboembolism. There 
was a significant decrease in the risk of invasive breast 
cancer that has been subsequently confirmed. The 
concern about increase in cardiovascular events simi- 
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lar to that of conjugated estrogen was addressed in a 
trial and showed a neutral effect, but it did show an 
increased risk for venous thromboembolism and gall- 


bladder disease. 


Bisphosphonates 

Bisphosphonates have a strong affinity for bone apatite, 
which is the basis for their clinical use. They are potent 
inhibitors of bone resorption and produce their effect 
by reducing the recruitment and activity of osteoclasts 
and increasing their apoptosis. Oral bioavailability of 
bisphosphonates is low, between 1% to 3% of the dose 
ingested, and is impaired by food, calcium, iron, cof- 
fee, tea, and orange juice. About 50% of the absorbed 
bisphosphonate deposits in bone and the remainder is 
excreted in urine. Their half-life in bone is very pro- 
longed. Alendronate 70 mg once weekly and risedro- 
nate 35 mg once weekly are commonly used bisphos- 
phonates. 

In the FIT (Fracture Intervention Trial), alendro- 
nate reduced the incidence of vertebral, wrist, and hip 
fractures by approximately half in women with preva- 
lent vertebral fractures.” In women without prevalent 
vertebral fractures, there was no significant decrease in 
clinical fractures in the overall population, but the re- 
duction was significant in the one-third of patients that 
had a baseline hip BMD T-score lower than -2.5 SD.” 
Risedronate has been shown in women with prevalent 
vertebral fractures to reduce the incidence of vertebral 
and non-vertebral fractures by 40% to 50% and 3096 
to 36%, respectively." In a large population of elderly 
women, risedronate decreased significantly the risk of 
hip fractures (by 30%), an effect that was greater in os- 
teoporotic women aged 70-79 years (4096 reduction). 
Ibandronate given daily (2.5 mg) reduces the risk of 
vertebral fractures by 50% to 60%,” whereas an effect 
on non-vertebral fractures was only demonstrated in a 
post hoc analysis of women with a baseline of BMD 
T-score below -3 SD.” Comparative and pooled 
(bridging) studies have shown that oral ibandronate 
150 mg once monthly or intravenous ibandronate 3 mg 
every 3 months are equivalent or superior to daily iban- 
dronate in increasing BMD and decreasing biochemical 
markers of bone turnover, giving rise to their approval 
for the treatment of postmenopausal osteoporosis.” 

The efficacy of yearly infusions of zoledronate 5 
mg over three years was assessed in postmenopausal 
women in a placebo controlled fashion (HORIZON 
study [Health Outcomes and Reduced Incidence with 
Zoledronic Acid Once Yearly]).^ Zoledronate was 
found to reduce the incidence of vertebral fractures 
by 70% and that of hip fractures by 40%. Intravenous 
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zoledronate has also been shown to decrease the risk of 
mortality when given shortly after a first hip fracture.” 

The overall safety profile of bisphosphonates is fa- 
vorable. Oral bisphosphonates are associated with mild 
gastrointestinal disturbances, and rarely cause esopha- 
gitis and ulcer. A recent study also showed an increase 
in esophageal cancer among chronic users. Intravenous 
zolendronate can induce a transient acute phase reac- 
tion with fever, bone and muscle pain that ameliorates 
or disappears after subsequent courses. Osteonecrosis 
of the jaw has been described in cancer patients receiv- 
ing high doses of intravenous pamidronate or zoledro- 
nate. Atrial fibrillation was noted to occur in a higher 
frequency after intravenous zolendronate, but a cause- 
effect relationship was not established and it was not 
seen in another study. 


The parathyroid hormone analogs 

Intermittent administration of PTH (for example, with 
daily subcutaneous injections) results in an increase of 
the number and activity of osteoblasts, leading to an 
increase in bone mass and in an improvement in skel- 
etal architecture at both cancellous and cortical skeletal 
sites. The 1-34 N-terminal fragment (teriparatide) is 
used for the management of osteoporosis. Treatment 
with teriparatide has been shown to reduce significantly 
the risk of vertebral fractures and to reduce non-verte- 
bral but not hip fractures.’ The recommended dose 
is 20 ug of teriparatide daily, given as a subcutaneous 
injection. The effect was initially seen in patients with 
severe osteoporosis and established vertebral fractures. 
Efficacy was later shown with osteoporosis even with- 
out fractures." 

The most common reported adverse events in pa- 
tients treated with teriparatide are nausea, pain in the 
limbs, headache and dizziness. In normocalcemic pa- 
tients, slight and transient elevations of serum calcium 
concentrations have been observed following the injec- 
tion of teriparatide. The change is small and routine 
monitoring of serum calcium during therapy is not re- 
quired. Teriparatide may cause small increases in urine 
calcium excretion, but the incidence of hypercalciuria 
does not differ from that in placebo-treated patients. 
However, these agents should be used with caution 
in patients with active or recent urolithiasis. Isolated 
episodes of transient orthostatic hypotension are also 
reported. The use teriparatide is contraindicated in 
conditions with increased bone turnover (for example, 
pre-existing hypercalcemia, metabolic bone diseases 
other than primary osteoporosis, including hyperpara- 
thyroidism and Paget disease of bone, unexplained el- 
evation of alkaline phosphatase, prior external beam or 
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implant radiation therapy to the skeleton or in patients 
with skeletal malignancies or bone metastasis). Severe 
renal impairment is also a contraindication. 


Strontium ranelate 

Strontium ranelate is a recently approved agent in 
Europe, for the treatment of postmenopausal osteopo- 
rosis, to reduce the risk of vertebral and hip fractures. 
There is some evidence that strontium ranelate both 
inhibits bone resorption and stimulates bone forma- 
tion, suggesting that the agent may uncouple the bone 
remodelling process. Studies conducted up to 5 years 
have shown fracture efficacy of strontium ranelate, at 
spinal and non-vertebral sites, in a wide range of pa- 
tients.'!°3 Modest reduction in hip fracture rates has 
also been shown in women over the age of 74 years 
with low bone density at the femoral neck.!9* 

The recommended daily dose is a one 2-gram 
sachet once daily by mouth. The absorption of 
strontium ranelate is reduced by food, milk and its 
derivative products and the drug should be adminis- 
tered, therefore, between meals. Ideally, it should be 
taken at bedtime, preferably two hours after eating. 
Strontium ranelate is not recommended for patients 
with severe renal impairment (creatinine clearance 
below 30 mL/min). 

The most common adverse events are nausea and 
diarrhea, which are generally reported at the begin- 
ning of treatment and usually disappear after the third 


. month of treatment. An increase in the incidence of 


venous thromboembolism (relative risk 1.42) has been 
reported when pooling all phase III studies in osteo- 
porosis. Therefore, strontium ranelate should be used 
with caution in patients at increased risk of venous 
thromboembolism, including those with a past histo- 
ry. Hypersensitivity reactions have also been reported 
rarely with this agent. The effects of the major phar- 
macological interventions on vertebral and hip fracture 
risk are summarized in Table 7 of the appendix. 


Combination and Sequential Treatments 
The combination of two inhibitors of bone resorption 
may result in a further decrease in bone resorption and 
a greater increase in BMD. Whether this results in a 
better effect on fracture risk, however, has not been ad- 
equately addressed or proven. If low doses of hormone 
replacement treatment (HRT) are used for a limited 
period of time for the management of climacteric 
symptoms, concomitant use of bisphosphonates may 
provide an appropriate reduction in bone turnover that 
may not be achieved with low doses of HRT alone.!95 
Patients pre-treated with inhibitors of bone resorp- 
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tion, who have not achieved a full therapeutic response, 
are good candidates for treatment with anabolic agents. 
‘The increase in bone turnover that follows the intro- 
duction of teriparatide in patients treated with an 
anti-resorptive agent is similar to that observed in 
treatment-naive patients as is the pattern of response 
in BMD, with the exception of a six-month delay in the 
increase in spinal and hip BMD in patients previously 
exposed to alendronate. 

An important question is whether the combination 
of an anti-resorptive agent and an anabolic drug, such 
as teriparatide, would provide a therapeutic advantage. 
In a published study, there was no evidence of synergy 
between teriparatide and alendronate, and the changes 
in the density and cortical volume suggested that the 
concurrent use of alendronate may reduce the anabolic 
effects of teriparatide. 6 The apparent absence of syn- 
ergistic effect of teriparatide and alendronate should 
not obscure the potential benefit of using an inhibitor 
of resorption after treatment with teriparatide. Indeed, 
there are data that suggest that the administration of 
an inhibitor of resorption (bisphosphonate or SERM) 
after treatment with teriparatide maintains or even po- 
tentiates the skeletal benefit observed during teripara- 
tide treatment.” 


Other Pharmacological Interventions 


Calcitonin 

Calcitonin is a hormone that inhibits osteoclastic bone 
resorption. Salmon calcitonin is approximately 40-50 
times more potent than human calcitonin, and the ma- 
jority of clinical trials have been performed with salm- 
on calcitonin. For clinical use it can be administrated 
either by injection or nasal application, which provides 
a biological activity of 25% to 50% compared with the 
injectable formulation. Calcitonin modestly increases 
bone mineral density at the lumbar spine and forearm. 
It may reduce the risk of vertebral fracture; however, 
the magnitude of the impact on these fractures remains 
questionable. Overall there seems to be no effect on 
non-vertebral fractures.'!? Because of its cost and limit- 
ed and modest effect, routine use is not recommended. 
‘The analgesic properties may, however, be an interest- 
ing option for acute pain following a spinal fracture. 


Hormone replacement therapy 

Estrogens reduce the accelerated bone turnover induced 
by menopause and prevent bone loss at all skeletal sites 
regardless of age and duration of therapy. Results from 
observational studies and randomized placebo con- 
trolled trials have shown that estrogen decreases the 
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risk of vertebral and non-vertebral fractures (includ- 
ing hip fracture) by about 30%, regardless of baseline 
BMD. When HRT is stopped, bone loss resumes at 
the same rate as after the menopause, although fracture 
protection may persist arguably for several years.’ 

The results of the Womens Health Initiative 
(WHI) suggests, however, that the long-term risks 
of HRT outweigh the benefits. In this large cohort of 
postmenopausal women in their 60s, the combined use 
of conjugated estrogen and medroxyprogesterone ac- 
etate was associated with a 30% increased risk of coro- 
nary heart disease (CHD), and breast cancer and with a 
40% increase in stroke. There was also a slight increase 
in the risk of dementia. In hysterectomized women re- 
ceiving conjugated estrogen alone, there was also a sig- 
nificant increase in stroke, but not of CHD and breast 
cancer, suggesting a deleterious effect of medroxypro- 
gesterone acetate. Whether the benefits of HRT would 
outweigh the risks with other estrogen and progestin 
and in younger postmenopausal women is debated, but 
so far there is no placebo-controlled study showing the 
long-term safety-of such alternatives. In most countries 
HRT is only recommended for climacteric symptoms, 
at a dose as small as possible and for a limited period of 
time. Thus, HRT is no longer recommended as a first 
line treatment for the prevention and treatment of os- 
teoporosis: 


Vitamin D derivatives 

Both alfacalcidol (25 OH vitamin D3) and calcitriol 
(1,25 (OH)2 Vitamin D3) are used by some for the 
treatment of osteoporosis. Several but not all studies 
show decreases in vertebral fracture risk.!779 The ef- 
fects on bone mineral density have been less exten- 
sively studied. A few reports have suggested that alfa- 
calcidol and calcitriol exert a direct action on muscle 
strength and decreases the likelihood of falling in elder- 
ly subjects."°!4 The major problem with the use of the 
vitamin D derivatives is the risk of hypercalcaemia and 
hypetcalciuria. Most guidelines recommend against 
using active vitamin D (one alpha or calcitriol) in the 
treatment of osteoporosis without clear indication of 
renal failure or vitamin D synthesis defects or other 
clear indications. 


Newer therapies 

Newer therapies continue to be developed and intro- 
duced for the management of osteoporosis. They can 
be divided into drugs with improved formulation and 
potency such as zoledronic acid with once yearly in- 
travenous administration and ibandronate with once 
monthly oral administration or quarterly intrave- 
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nous administration. These drugs could provide bet- 
ter adherence and compliance to therapy. Drugs with 
newer therapy targets that improve bone formation 
include teriparatide and strontium ranelate. They ap- 
pear to have a dual action of improving bone forma- 
tion and slowing down bone resorption. Other thera- 
pies under evaluation have a specific molecular target 
resulting in decreasing bone resorption or enhancing 
bone formation. Osteoclasts are bone-forming cells 
that control the differentiation of osteoclasts into ac- 
tive cells, through a certain molecule called RANK 
ligand (RANKL) that binds to the RANK receptors 
on osteoblasts. Osteoprotegrin (OPG) is also secret- 
ed from osteoblasts and block the RANKL-RANK 
interaction, therefore decreasing osteoclasts differen- 
tiation. 

Denosumab, a new drug under evaluation, acts as 
an anti-RANKL blocking osteoblast differention and 
slowing bone resorption similar to the OPG. Other 
drugs under investigation are the cathepsin K inhibi- 
tors, that inhibit cathepsin K, which is an enzyme se- 
creted by osteclasts to increase bone resorption. Newer 
bone forming agents are alson in development. ‘The ac- 
tion of osteoblasts is regulated by special proteins called 
Wnt that interact with special receptors on the surface 
of osteoblasts called LRP5 and LRP6. This interaction 
stimulates the activity of osteoblasts in bone formation 
through intracellular factors like axin and B-catenin. 
Sclerostin is a factor that blocks the interaction of Wnt 
with LRP receptors, slowing bone formation. A new 
drug under testing is an antisclerostin antibody that 
would therefore increase bone forming activities of the 
osteoblast." These and other drugs under investiga- 
tion, could present a new front for the management of 
osteoporosis in the near future. 


Choice of Therapy and Suggested Algorithm at 


` KFSHRC 


With the wide availability of different therapies and the 
development of even more therapies in the future, the 
choice of thetapy may become more difficult for practi- 
tioners. However, like many other chronic diseases, al- 
ternative therapies provide more flexibility and individ- 
ualized choices. There are, however, certain criteria and 
basic rules for the choice of treatment that practicing 
physician needs to take in account, including the level 
of evidence for efficacy of a certain agent. Trials on dif- 
ferent therapeutic agents have been done. Randomized 
controlled trials (RCTs) or metanalyses of a number 
of RCTs for a specific agent are considered of highest 
value. Comparison between agents, however, is not pos- 
sible based on those studies because of different popu- 
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lations and therefore different risks for fractures. Direct 
head-to-head comparisons between agents are rare and 
are very difficult to do, as it would require a very long 


duration and large number of subjects to show a mea- 


surable effect on fracture risk. Therefore, it is our rec- 
ommendation to seek the best evidence for each agent, 
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BACKGROUND AND OBJECTIVES: The prevalence of chronic obstructive pulmonary disease (COPD) in Saudi 
Arabia is unknown. The aim of this study was to estimate the prevalence of COPD among smokers more than 40 
years of age attending primary healthcare clinics in Saudi Arabia. 

DESIGN AND SETTING: A questionnaire was used in a cross-sectional collection of demographic data and 
other items related to diagnosis of COPD in patients visiting primary healthcare clinics. 

METHODS: Eligible subjects were current or ex-smokers and aged 40 years or above. Spirometry was performed 
according to American Thoracic Society criteria. Airflow obstruction was classified according to the 2003 up- 
date of the World Health Organization and Global Initiative for Chronic Obstructive Lung Disease criteria. 
COPD was defined as a ratio less than 0.70 of post-bronchodilator-predicted forced expiratory volume in the 
first second to forced vital capacity (FEV1/FVC «0.70). 

RESULTS: Because of incomplete data or poor performance on spirometry, of 1380 subjects eligible for the study, 
only 501 subjects were eligible for data analysis. Seventy-one patients had an FEVT/FVC ratio «0.70, comprising 
14.2% of the study population, of which 95.8% were males. Current smokers comprised 57 (80.3%) subjects. 
Of the 71 subjects who fulfilled the criteria for COPD diagnosis, none were found to be in COPD stage I; 40 
(56.3%) were in stage Il and 31 (43.6%) were in stage III of the disease. 

CONCLUSION: Underdiagnosis of COPD in primary healthcare clinics in Saudi Arabia is common, but its ex- 
tent is not different from the corresponding data available in the literature for other countries. Use of spirometry 
as a routine test for all patients older than 40 years of age and with a smoking history can help in early detection 
and proper diagnosis of COPD, which subsequently will help in implementation of preventive measures. 


hronic obstructive pulmonary disease (COPD) 
is defined as a preventable and treatable airflow 
limitation that is not fully reversible. The air- 
flow limitation tends to be progressive and is linked to 
an abnormal inflammatory response due to exposure 
to noxious particles or gases.’ The diagnosis of COPD 
is based on symptoms, the presence of risk factors and 
spirometry. Smoking is the main risk factor for devel- 
opment of COPD. Although COPD develops in only 
about 1096 to 1596 of smokers, studies have shown that 
4 of 5 patients with COPD are either current or former 
smokers. 
COPD is now considered to be the fourth leading 
cause of death in the United States This is at least in 
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part because most COPD patients do not present to 
a physician until they are in the later stages of their 
disease or have significant impairment for which there 
are limited therapeutic options. In 2000, the National 
Lung Health Education Program (NLHEP) recom- 
mended that all smokers more than 45 years of age 
should undergo a screening pulmonary function test to 
identify undiagnosed COPD." The American College 
of Physicians (ACP) recommended that smokers with 
respiratory symptoms should have a spirometry to di- 
agnose airflow obstruction. “® 

Despite the high rate of smoking in Saudi Arabia, 
there has not been a prevalence study on the magnitude 
of COPD among the Saudi population. Data are scarce 


128 


130 





with regards to the magnitude of this disease. The only 
available studies are hospital-based studies conducted 
on populations that are so small as to be not enough 
to extract significant conclusion on the extent of the 
problem.”* In this regard, there is a need for a more rep- 
resentative study to assess the prevalence of COPD in 
Saudi Arabia. "Therefore, we conducted this survey to 
estimate the prevalence of COPD among smokers at- 
tending primary healthcare clinics in Saudi Arabia us- 
ing spirometry as a screening tool. 


METHODS 

Our study was conducted in 60 private primary health- 
care clinics throughout Saudi Arabia, including 35 clin- 
ics in Riyadh city (central region), 14 clinics in Jeddah 
city (western region) and 11 clinics in Dammam city 
(eastern region). The study was approved by the ethical 
committee of the Saudi Thoracic Society. All physicians 
involved in this survey underwent a training course on 
the methodology. All subjects aged 40 years and above 
who visited the primary healthcare clinics were asked if 
they were current or ex-smokers of more than 5 years’ 
duration. All current or ex-smokers who agreed to par- 
ticipate signed an informed consent document. Subjects 
with known lung disease, upper respiratory tract infec- 
tion, or medical conditions that precluded use of spi- 
rometry were excluded. Clinically significant bronchi- 
ectasis was excluded by the clinical history and physical 
examination. 

All eligible subjects completed a questionnaire used 
to collect demographic data and information on factors 
that are potentially associated with COPD (smoking 
history, smoking habits and respiratory symptoms). 
Spirometry was performed according to the American 
Thoracic Society (ATS) criteria? by trained physicians 
using a spirometer with subjects in a seated position. 
Two separate measurements were made, one before and 
one at least 15 minutes after two puffs of salbutamol 
(400 ug) using a metered-dose inhaler with a spacer. 
‘Two investigators independently assessed the quality of 
the flow-volume curves and time-volume curves accord- 
ing to ATS criteria. 

Airflow obstruction was defined according to 
the 2003 update of the World Health Organization 
(WHO) and Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) criteria.! COPD was defined as 
a ratio of post-bronchodilator-predicted forced expira- 
tory volume in the first second to forced vital capacity 
of less than 0.70 (FEVI/FVC«0.70), no history of 
atopy or asthma, and with a smoking history of at least 
5 years. Stages of disease severity were classified accord- 
ing to GOLD guidelines. Stages of disease severity were 
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classified as follows: mild (stage I) with FEV1>70%; 
moderate (stage II) with FEV 1 50% to 70%; and severe 
(stage IIT) with FEV1<50%.! 

Data were encoded in Microsoft Excel 2007 for 
Windows XP and exported to SPSS version 16 
(SPSS, Chicago, USA). Continuous variables were 
expressed as mean, standard deviation and range; cat- 
egorical variables were expressed as percentages. The 
t test, Mann-Whitney U test and/ or chi-square tests 
were performed to determine significance between 
variables. Statistical significance was reported when 
P values were <.05. 


RESULTS 

‘The number of eligible subjects who were current smok- 
ers or ex-smokers without known lung disease (other 
than COPD) was 1380. Of them, 879 were excluded 
due to poor performance on spirometry or incomplete 
data. The remaining 501 subjects were considered for 
the data analysis and constituted the study population. 
Table 1 shows the frequency distribution and mean spi- 
rometric values of the study population. 

Seventy-one individuals had an FEV1/EVC ratio 
<0.70, comprising 14.2% of the study population, of 
which 95.8% were males. Saudi subjects constituted 
40.8% (134 subjects) of the study population. Among 
Saudis, 29 (22%) subjects were diagnosed to have 
COPD. There were 57 (80.3%) subjects who were cur- 
rent smokers; 33 (46.596) subjects smoked more than 
two packets of cigarettes per day; and 30 (42.3%) sub- 
jects were smokers for more than 20 years. The older 
the age, the longer the duration of smoking (P=.001), 
and the more severe the airflow obstruction (P=.001). 
Table 2 shows the frequency distribution and mean 
spirometric values for patients with an FEVI/FVC 
ratio «0.70. 

Of the 71 subjects, 50 (70.4%) subjects had 
cough, 23 (32.496) subjects had dyspnea and 16 
(22.5%) subjects had wheezes. All patients had at 
least one of the mentioned respiratory symptoms at 
presentation. None of the subjects were found to be 
in COPD stage I, whereas 40 (56.396) subjects were 
in stage II and 31 (43.6%) subjects were in stage IH 
of the disease (Table 3). 


DISCUSSION 

Our study showed that the prevalence rate of COPD 
among smokers (aged 40 years and above) attending 
private primary healthcare setting in Saudi Arabia is 
14.2%. To our knowledge, this is the first study to ad- 
dress COPD prevalence in the Saudi primary health- 
care setting. The 14.2% prevalence rate found in our 
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Table 1. Frequency distribution and mean spirometric values for 
the study population (n=501). 


Age in years, mean (SD), range 
Male/Female 
Saudi/Non-Saudi 
Current smoker/Ex-smoker 
Number of packets of cigarettes/day 
«1 
1-2 
>2 
Duration of smoking (years) 
>5 «10 years 
10-20 years 
>20 years 


Post-bronchodilator spirometric 
values, mean (SD), range 


FVC 

FVC % 

FEV1 

FEV1% 
FEV1/FVC ratio 


Values are number of subjects (%) unless indicated otherwise. 


study is comparable to that previously reported, i.e., 
about 1096 to 1596 of all smokers develop COPD." It 
is difficult to compare the prevalence observed in our 
study with findings of other studies as they used differ- 
ent population samples and criteria for the diagnosis. 
Nevertheless, the 14.296 prevalence rate reported in our 
study is quite comparable to what is previously reported 
by many studies worldwide. A large population-based 
study in the USA from 1988 to 1994 on a total of 
20050 US adults reported COPD in 12.5% of cur- 
rent smokers and 9.496 in former smokers," prevalence 
rates that are slightly lower than our findings. A similar 
British study performed by Dickinson et al found results 
that were slightly lower than ours, with a prevalence 
of COPD in the general population of 9.9% in those 
aged 60 to 75 years." Interestingly, a large percentage 
of the patients with COPD (63.396 in the USA study 
and 5296 in the British study) identified in these studies 
had not been previously diagnosed. Similar prevalence 
rates of COPD were reported in Denmark, Finland,” 
Japan!" and Korea." On the other hand, a prevalence 
rate of COPD similar to or slightly higher than that 
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Table 2. Frequency distribution and mean spirometric values for 
patients with FEV1/FVC ratio «0.70 (n-71). 


Age in years, mean (SD), range 
Males/Females 

Saudi/Non-Saudi 

Current smoker/Ex-smoker 

Number of packets of cigarettes/day 


<1 


>2 

Duration of smoking 
>5 <10 years 
10-20 years 
>20 years 


Post-bronchodilator spirometric 
values, mean (SD), range 


FVC 

FVC % 

FEVI 

FEV1% 
FEV1/FVC ratio 


Values are number (%) unless otherwise indicated. 


Table 3. Stages of disease severity (n=71). 


Mild (stage |); FEV1 > 70% 


Moderate (stage Il); FEV1, 50% to 70% 
Severe (stage III); FEV1, > 50% 





found in our study was reported by other studies. The 
prevalence of chronic bronchitis in adults above the age 
of 55 years is 9.6% in rural areas and 17.1% in industrial 
areas of central Greece.'® Vrachnis et al reported 15.5% 
prevalence rate of COPD in Greece by using spirom- 
etry in 364 persons above the age of 55 years.” Celli et 
al reported a prevalence rate of 16.876 in US residents 
aged 30 to 80 years,” while in a multicenter survey in 
Spain, the prevalence rate of COPD was 13.1% for men 
and 10.5% for women. Menezes et al also reported a 
prevalence rate of COPD of 15.2% in Pelotas, Brazil.” 

Based on our study, the prevalence of disease among 
Saudi smokers seems to be higher (22%) than that 
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among non-Saudi smokers. This finding may not be a 
true representation of the disease prevalence among the 
Saudis, taking into account the small number of Saudi 
nationals participating in the study. A bigger popula- 
tion-based study is required to validate this finding. 
However, if this is proven to be a true estimate, then 
this high prevalence of COPD among Saudis could re- 
flect either biological or genetic differences in the risk of 
obstructive lung disease, or it could be attributed to dif- 
ferent smoking habits or types of cigarettes used in this 
country. It would be of interest to study whether using 
a different source of nicotine such as the hubbly bub- 
bly (water pipes or Shisha), which is common in Saudi 
Arabia, would have a worsening effect on the prevalence 
of COPD compared to cigarette smoking. Unlike other 
studies, our data showed that most of the affected sub- 
jects were males and there was a very low prevalence of 
COPD among females. This may be related to sample 
selection or may reflect sociocultural differences with 
regard to smoking habits in Saudi Arabia. Another rea- 
son is that some females who smoked may not have ad- 
mitted to their smoking habit for sociocultural reasons 
and therefore could not be included in this study, 

Our study has limitations that need to be addressed 
and considered in the interpretation of the results. The 
use of a fixed ratio of FEV1/FVC, viz., «0.70, as the 
cut off point for airflow obstruction, according to the 
GOLD criteria, has the potential to misclassify older 
ages, since the ratio has a small but significant age-relat- 
ed regression.” However, this was not a problem in our 
study as only 3 subjects with FEVI/FVC «0.70 were 
above the age of 60 years. The study subjects were se- 
lected from a private primary healthcare setting rather 
than a population-based selection, which may not pro- 
vide a true picture of prevalence of COPD in the gener- 
al population. The high rate among non-Saudi subjects 
is because our study was conducted in private primary 
healthcare clinics, which are mostly attended by non- 
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Saudis. Additionally, a large number of eligible subjects 
were excluded from the study on the basis of inability 
to perform spirometry or incomplete data, which were 
beyond our control. In particular, we were careful not to 
manipulate the information provided by the subjects so 
as to avoid biased results. 

This is the first study of its kind in Saudi Arabia, 
and the results obtained are comparable to those ob- 
served in other studies worldwide. There was no public 
advertisement of the study; therefore, no patient-selec- 
tion bias could take place. However, this study does not 
eliminate the need for a large population-based study 
in Saudi Arabia. To make our results readily compa- 
rable to other studies and to similar or larger surveys 
that may be performed in Saudi Arabia in the future, we 
used the GOLD criteria for diagnosis and determined 
staging depending on spirometry as a validated tool that 
is currently used for screening and staging of COPD. 

COPD is now considered a preventable and poten- 
tially treatable disease if detected in the early stages. 
Avoidance of exposure to harmful particles, mainly 
smoking, can prevent progression to a clinically signifi- 
cant stage of the disease. Primary healthcare profession- 
als are on the frontline practitioners in the early diagno- 
sis of the disease, especially in asymptomatic smoking 
subjects. Our study clearly demonstrates that COPD 
can be detected in its early stage simply by screening 
asymptomatic smokers with spirometric testing. It is an 
opportunity and a responsibility of general practitio- 
ners to have a high index of suspicion, adopt a more ac- 
tive management approach and, above all, take more ag- 
gressive steps towards reduction of smoking. We highly 
recommend that spirometry testing be made available 
and adopted routinely for all smokers above the age of 
40 years in primary healthcare settings in Saudi Arabia. 
This can help in the diagnosis of COPD, allowing early 
preventive measures and subsequently reducing the 
prevalence of this chronic debilitating disease. 
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BACKGROUND AND OBJECTIVES: There are few reports of cutaneous tuberculosis with immunosuppressed 
states such as HIV, use of immunosuppressants or malignancy. Diagnosis is thus difficult and despite scientific 


advances such as polymerase chain reaction, it is frequently missed. Although rare, given its worldwide preva- 
lence and the rising incidence of HIV, it is important for clinicians to recognize the variants and promptly treat 


the patient. 


DESIGN AND SETTING: Retrospective study of all cases of cutaneous tuberculosis diagnosed from October 
2007 to November 2009 at an outpatient clinic of a tertiary-care hospital in northern India. 

METHODS: We collected information on the clinical form of disease, histopathology and HIV concurrence rates 
and looked for differences in presentation between mmunocompetent and immunocompromised states. We 


also looked for differences and HIV concurrence between immunocompetent and immunocomprised patients. 


Diagnosis was based on clinical, histopathological and microbiological tests for tuberculosis and a test for HIV. 
RESULTS: The overall incidence of cutaneous tuberculosis was 0.7% (131 of 18720 outpatients). HIV concur- 
rence was 9.1% (12 cases) of all cutaneous tuberculosis cases. Most common variants seen were scrofuloderma 
(36.5%), lupus vulgaris (31%), tuberculosis verruca cutis (12.9%), lichen scrofulosorum (11.4%), papulone- 
crotic tuberculids (3.8%), erythema nodosum (2.2%) and erythema induratum of Bazin (1.5%). 
CONCLUSIONS: Cutaneous tuberculosis rates were slightly higher in our study than in other studies from India. 
HIV co-infection rates were similar to those in other studies. Many atypical morphological forms and presenta- 
tions were observed in HIV co-infected patients. Due to the varied clinical presentations, physician awareness 
and a high index of suspicion are necessary to diagnose cutaneous forms of tuberculosis. 





obert Koch discovered the causative agent 

Mycobacterium tuberculosis in 1882. Just as 

with systemic tuberculosis (TB), the cutane- 
ous variants have a variable clinical appearance, sig- 
nificance and prognosis. In India, there were 2.5 mil- 
lion people living with HIV and AIDS at the end of 
2007, while the incidence of TB was approximately 
1.8 million cases per year." In a survey carried out 
among new tuberculosis patients under the Revised 
National TB Control Program in 2007, HIV serop- 
revalence varied widely and ranged from 196 to 13.896 
across 15 districts. Currently, it is unclear what role 
the HIV epidemic has played in the TB situation in 





India. If HIV prevalence in the community continues 
to rise, however, it could affect the TB control pro- 
gram by decreasing cure rates and increasing mor- 
tality and. incidence of resistant TB. Furthermore, 
appropriate management of patients with TB/HIV 
requires not only treating the TB but referring chem 
for CD4 counts testing and antiretroviral treatment. 
The continued rise of worldwide pandemic of TB, 
the rising incidence of HIV-associated TB and less 
awareness among physicians about diagnosing cuta- 
neous TB due its varied clinical and histopathological 
picture motivated us to study its features in detail in 
our region. 
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METHODS 

Our study consisted of a total of 18720 patients who 
attended the outpatient clinic for skin, venereal dis- 
eases and leprosy at Muzaffarnagar Medical College 
and Teaching Hospital, Uttar Pradesh, India during the 
period October 2007 to November 2009. On a stan- 
dard medical record form, demographic details, history, 
clinical presentations, routine investigations as blood 
examination, Mantoux test, urine and stool tests, chest 
X-ray findings; skin biopsy findings, smear for acid-fast 
bacilli; culture for mycobacteria, fine needle aspiration 
cytology of lymph nodes, and PCR findings wherever 
required were recorded. Wherever indicated, further 
tests were performed to rule out TB in other organ sys- 
tems of the body. In all the cases in which the diagnosis 
could still not be confirmed by the above methods, the 
patients were given antitubercular therapy empirically 
for 4 weeks, and treatment response was noticed. All 


the cutaneous TB patients were screened for HIV by 
the ELISA method. 


RESULTS 

Of the 18 720 outpatients seen during the 2-year pe- 
riod, cutaneous TB was confirmed in 131 (0.7%) pa- 
tients. Prevalence of HIV infection among all the pa- 
tients attending our institute was found to be 0.16%. 
There were a total of 4357 patients with various forms 
of TB receiving care at our hospital during the 2-year 
period. The ratio of the incidence of cutaneous TB to 
that of all forms TB was found to be 3.0%. Apart from 
orificial TB, all variants of cutaneous TB were seen in 
our study (Table 1). 

The most commonly seen variant was scrofuloderma 
(48 cases). Most cases had a single site involved, but 6 
cases (12.5% of all scrofuloderma cases) had multiple 
sites involved. Most patients were of low socioeco- 
nomic status. The most common underlying structure 
involved was lymph nodes in 39 cases (81.2% of all 
scrofuloderma cases), followed by bony structures in 
8 cases (16.6% of all scrofuloderma cases). One case 
of direct extension from epididymis was found (2% of 
all cases). Scrofuloderma was predominantly seen in 
younger subjects (mean age, 23.4 years) as compared to 
other variants. Pulmonary TB was present in 40% of 
cases (19 patients). Five cases (10.4% of all scrofuloder- 
ma cases) were HIV positive. Some common observa- 
tions with HIV co-infection were extensive contiguous 
lymph node sites (Figure 1), simultaneous involvement 
of more than one underlying structure, such as lymph 
nodes and bones (Figure 2), and involvement of pulmo- 
nary TB was more common. 


The second most commonly seen variant was lupus 
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vulgaris (40 cases). The most common form was the 
typical asymptomatic plaque form. One case of lupus 
hypertrophicus of the pinna was found (Figure 3). 
Associated pulmonary TB was found in 12 cases (30% 
of all lupus cases). Cervical lymphadenitis was present 
in 14 cases (35% of all lupus cases), and 2 cases showed 
post-BCG vaccination TB (5% of all cases of lupus). 
The Mantoux test revealed »10 mm induration in 31 
cases (77.596 of all lupus cases), with 25 cases showing 
positivity with >15 mm induration values. Three cases 
(7.5% of all lupus cases) were HIV positive and includ- 
ed two adults and one child of 14 years. Thirteen cases 
showed a single plaque-like lesion; in three cases, more 
than one lesion was present. Of the 3 HIV-positive 
cases, one case had more than one plaque lesion pres- 
ent (Figure 4); two cases were associated with systemic 
lesions (one case showed pulmonary TB, and one case 
showed associated cervical lymphadenitis); and single- 
plaque lesions were more extensive and widespread in 
distribution. 

Tuberculosis verruca cutis (TVC) was found in 17 
cases. The mean age at presentation was also, low (27.2 
years) compared to other variants. It was most com- 
monly seen on exposed sites, with the extremities being 
the most commonly involved, followed by the face. Two 
cases (11.7%) were HIV positive. Mantoux tests were 
highly positive in all cases except the two HIV posi- 


Table 1. Types of cutaneous tuberculosis and presence of pulmonary tuberculosis and 


HIV positivity. 


Scrofuloderma ` 48 (36.6) f 1 19 
Lupus vulgaris 40 (30.5) 12 
Tuberculosis verruca cutis 17 (12.9) 0 
Lichen scrofulosorum 11 (8.4) 0 
Papulonecrotic tuberculids 5 (3.8) 0 
Erythema nodosum 3(25) 0 
Erythema induratum of Bazin 2(1.5) 0 
Primary inoculation tuberculosis 110.8) 0 
Tubercular cellulitis 1(0.8) 0 
Metastatic tubercular abscess 1(0.8) 0 
Acute miliary tuberculosis 1 (0.8) 0 
BCG inoculation tuberculosis 1 (0.8) 0 
mau —— — — MB 131 ad 
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Figure 1. Scrofuloderma in an HIV-positive child showing 
multiple undermined ulcers, pus and discharging sinuses in the 
neck, axillary, pre-sternal and chest regions with puckered scar 
marks in the axillary region. 


Figure 2. Scrofuloderma in an HIV-positive child showing 
involvement of the sub-mental lymph nodes, ribs and forearm 
bones. Additionally, small, bluish, papular lesions are visible and 
show dissemination. 
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tive patients. Both the HIV-positive patients presented 
with more than one hyperkeratotic lesions (Figure 5). 

Lichen scrofulosorum was seen in 11 cases (8.3% of 
total cases). The tuberculin test was strongly positive 
in all cases. Interestingly, none of the cases was HIV 
positive. Five cases (3.8% of total cases) had papulo- 
necrotic tuberculids (Figure 6), three (2.2% of total 
cases) had erythema nodosum (confirmed by histology 
and PCR), and two had erythema induratum of Bazin 
(1.5% of total cases) (Figure 7). These were confirmed 
by histopathological examination (Figure 8) and PCR 
of tissues. Both patients were of medium build, with 
no erythrocyanotic changes, contrary to reports in the 
literature. Additionally, there was one case each of pri- 
mary inoculation TB, tubercular cellulitis, metastatic 
tubercular abscess, acute miliary TB and BCG inocu- 
lation TB. Patients were HIV positive in 2 cases (one 
with tubercular cellulitis and one with metastatic tu- 
bercular abscess). 

In 96 patients (73.3% of cutaneous TB cases), the 
erythrocyte sedimentation rate was elevated (>30 in 
the first hour by the Westergren method), while ane- 
mia (<10.0 g hemoglobin) was present in 55 cases 
(42%). Of the 131 patients, only 17 were BCG vac- 
cinated, with the remaining 114 being unvaccinated. 
Histopathologies of 68 patients were positive and 
most of those were consistent with either epitheloid 
granulomas, necrosis, giant cells, pseudoepithelioma- 
tous hyperplasia, chronic inflammatory cell infiltrate, 
or granulomatous vasculitis with 27 patients showing 
a nonspecific inflammatory infiltrate. Acid-fast bacilli 
(AFB) were demonstrable in only two cases of sputum 
smear examination. Lesional fine needle aspiration cy- 
tology of all cases with metastatic tubercular abscess 
and four cases of scrofuloderma showed positive AFB 
smears. There was no difference in histology between 
HIV-positive and HIV-negative cases. Urine sedi- 
ment of the two patients with erythema induratum of 
Bazin showed positive AFB culture. X-ray of the chest 
showed lung involvement in 31 patients and hilar 
adenopathy in 22 patients. HIV was reactive by the 
ELISA method in 12 patients (9.1% of all cutaneous 
TB cases). 

Treatment was given to all patients by short-course 
directly observed therapy, under which 12 (9.1%) pa- 
tients were lost to follow-up, 3 (2.2%) died (2 were 
concomitantly HIV positive and 1 had miliary TB). 
One hundred sixteen patients were given a standard 
regimen of 4 drugs (rifampicin, isoniazid, ethambutol 
and pyrizinamide) for a duration of 6 to 9 months. In 
9 (18.7% of all scrofuloderma patients), 5 (12.5% of 
all lupus vulgaris patients) and 7 (41.1% of all TB ver- 
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extensive, soft, reddish yellow hypertrophic plaque with absent 
scaling or scarring. The lesion had been present for the previous 
25 years. 





Figure 4. Lupus vulgaris in an HIV-positive case with multiple 
typical plaque lesions showing peripheral extension and central 
atrophy. 
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Figure 5. Tuberculosis verruca cutis showing verrucous 
hyperkeratotic warty lesions on the feet. 





Figure 6. Papulonecrotic tuberculids on the chest region 
showing necrotizing papules. 


ruca cutis patients) patients, additional plastic recon- 
structive surgery along with multidrug therapy were 
used to reduce morbidity. Additionally, 6 patients were 
given various drugs such as minocycline, amikacin, and 
streptomycin along with multidrug therapy for variable 
durations with good results. 


DISCUSSION 


The incidence of both pulmonary and extrapulmonary 
TB is expected to rise. The emergence of HIV virus 
has led to a 20% increase in incidence of extrapulmo- 
nary TB in the U.S.’ Various other factors implicated 
in the rising incidence of TB could be ease of migration 
of people across the globe, the rise in immunosuppres- 
sive therapy, the decline in TB-control efforts and the 
emergence of resistant strains of M tuberculosis. 
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Figure 7. Erythema induratum of Bazin showing extensive 
ulceration, bridging fibrosis and healing with scarring. 


Tb Cad RON, ota : 
Figure 8. Erythema induratum of Bazin. Necrotizing vasculitis 
with granuloma (Hematoxylin and eosin stain, x400) 
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The overall prevalence of cutaneous TB in our 
study (0.796) was a little higher than that found in oth- 
er Indian studies, which have reported a prevalence of 
0.59%, by Singh,’ 0.50% by Banerjee,’ 0.28% by Pandhi 
et al, 0.24% by Satyanarayan,” and 0.26% by Patra 
et al. The strains of TB are unknown since culture was 
not done to determine the strain. Scrofuloderma was 
the commonest presentation in our study. Sehgal et al,” 
also from Delhi, found it to be the commonest vari- 
ant. Scrofuloderma represents direct extension into 
the skin from an underlying tubercular focus, most 
commonly tubercular lymphadenitis or skeletal TB. 
Cervical lymph nodes are most commonly involved. 
Scrofuloderma presents relatively early due to higher 
visibility, more symptoms and the greater number of 
cases of tubercular lymphadenopathy associated with 
it. Additionally, consumption of unboiled/unpasteur- 
ized milk leading to infection by M bovis, in turn, 
leading to cervical node infection via tonsils, may be 
one factor in India leading to higher scrofuloderma 
prevalence rates. In Uttar Pradesh, the preponderance 
of cattle rearing and subsequent practice of unboiled 
milk consumption may be a factor contributing to high 
scrofuloderma prevalence rates. Mean age groups of 
presentation was lower (23.4 years) as compared to 
other age groups. 

The next most common variant (lupus vulgaris) is 
a cutaneous post-primary TB occurring in previously 
sensitized individuals who have a high degree of tuber- 
culin sensitivity, although immunity is low to moder- 
ate. In contrast to Western countries, where it is found 
commonly on the face, in India and other developing 
nations, it commonly involves the extremities and the 
buttocks. Lesions occur in normal skin after direct ex- 
tension from underlying tubercular focus, by lymphatic 
or hematogeneous spread, after primary inoculation, 
after BCG vaccination or in old scrofuloderma scars. 
Rarely, it may occur after re-infection of the skin in 
persons with high degree of tuberculin sensitivity." 
Kumar et al,” Patra et al, and Ho et al? found lupus 
vulgaris to be the commonest variant in their studies 
(55%, 57.69%, and 4% of patients, respectively). One 
case of an unusual variant of lupus hypertrophicus of 
the pinna was found. 

TVC was encountered in 17 (12.9%) cases, most 
commonly as exposed sites. It is an exogenous cutane- 
ous infection in a host with moderate-to-high tuber- 
culin sensitivity and usually presents as hyperkeratotic 
(verrucous) lesions on exposed sites, mostly on the 
extremities and face. Padmavathy et al? have reported 
an incidence of T VC of 27.396 in their study. Similarly 
Patra et alë (19.23%), Archarya et al'* (32%) reported 
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varible incidences of TVC in their studies. Erythema 
induratum was seen in two patients, both females. It 
mainly affected the legs, which is in accordance with 
other reports. Of the three patients with erythema no- 
dosum, all had evidence of TB elsewhere in the body. 

We encountered 12 cases (9.1%) in our study that 
were found to be reactive to HIV by the ELISA meth- 
od. They were confirmed by rapid tests. Viswanathan 
et al,^ reported a similar incidence of 13.7% in their 
study, which was similar to that reported by Quiros et 
al (20%).'° While TB prevalence has remained stable, 
the incidence continues to rise, especially in develop- 
ing countries. HIV being the most important known 
risk factor that promotes progression to active TB in 
people with M tuberculosis infection, the number of 
cases of both pulmonary and extrapulmonary TB is 
expected to rise. In India and sub-Saharan Africa, TB 
is the commonest opportunistic infection, and 50% to 
60% of AIDS patients have had TB during the course 
of their illness." Despite isolated case reports of the 
coexistentence cutaneous TB and HIV, we found few 
studies of such cases in the literature. Although the 
number of such cases was small and no statistical cor- 
relation could be observed, we have tried to bring at- 
tention to the importance of such lesions in diagnosing 
underlying immunosuppressed states and for the ap- 
propriate management of such patients. In all cases of 
true cutaneous TB, there was a good response to anti- 
TB treatment, this being a good sign since multidrug 
resistance is being observed now. Unlike pulmonary 
TB, there are no definite guidelines for treatment of 
multidrug-resistant cutaneous TB. 

In conclusion, cutaneous TB remains one of the 
least studied and reported variants of TB. The diag- 


nosis in a country like India still relies on tests like 
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the Mantoux, the chest X-ray, histopathology, and 
sputum smear examination, none of which is absolute 
in terms of diagnosis. Polymerase chain reaction is a 
rapid method of diagnosis but requires expertise, as it 
is prone to contamination and false positives. Tissue 
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monitoring the emergence of drug-resistant strains, 
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+ Involvement of more than one contiguous or 


noncontiguous site. 

0 Involvement of more than one underlying 
structure, for example, lymph nodes and bones. 

0 Unusual site involvement, for example, epidid- 
ymis or pinna. 

+ Miliary TB, or metastatic tubercular abscess. 


The global impact of the converging dual epidemics 
of TB and HIV is one of the major health challenges 
of our times. Since extrapulmonary, disseminated and 
sputum smear-negative manifestations are more com- 
mon in patients with advanced immunosuppression, 
newer diagnostic tests, which are not only sensitive 
and specific but also easy to use in remote settings and 
are cost effective, are required for dealing with this 
emerging epidemic. Meanwhile, physician awareness 
in terms of varied presentations and strong clinical 
suspicion is a must in diagnosing these diseases. We 
thus conclude that in all patients with cutaneous TB, 
HIV testing should be done routinely to rule out con- 
comitant HIV and TB. 
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BACKGROUND AND OBJECTIVES: The cause of hyperbilirubinemia cannot be found in about 45% of cases 
of neonatal jaundice. Gilbert syndrome (GS) is the most common congenital disease associated with bilirubin 
metabolism in the liver. Since the screening value of genetic tests cannot be fully determined until accurate data 


on the prevalence and penetrance of the GS genotype are 
unexplained indirect hyperbilirubinemia. 


of GS is higher in the parents of neonates with severe 


known, we sought to estimate whether the prevalence 


DESIGN AND SETTING: Case-control study of parents of neonates with severe unexplained indirect hyperbili- 


rubinemia admitted to a neonatal ward. 


METHODS: We used the rifampin test (checked bilirubin before and 4 hours after administration of 600 mg 
rifampin) for diagnosis of GS in parents of 115 neonates with severe unexplained indirect hyperbilirubinemia. 
We compared the prevalence of GS in these parents with that of a control group of 115 couples referred for 


premarital counseling. 


RESULTS: The 115 neonates were aged 5.2 (1.6) days (mean, standard deviation), all were breast-fed, and 
males constituted 56.5%. Mean total serum bilirubin (TSB) level was 20.96 (5.48) mg/dL. 14.8% were glucose 
6 phosphate dehydrogenase (G6PD) deficiency was present in 14.8%, and 10.4% had A, B or O blood group 
(ABO) incompatibilities with their mothers. There was no difference in the prevalence of GS between parents 
of the group with hyperbilirubinemia (22.2%) and the control group (19.13%) (P=.42). Mean TSB in neonates 
with parents who had GS was more (about 3 mg/dL) than in neonates with normal parents (P=.004). Fathers had 
GS twice as often as the mothers among the parents of neonates with hyperbilirubinemia (P=.003), among the 


control group (P=.009) and among neonates (P=.014). 


CONCLUSION: This study showed that GS cannot cause severe indirect hyperbilirubinemia by itself, but it may 
have a summative effect on rising bilirubin when combined with other factors, for example, G6PD. Our results 
showed that in GS, males are affected about twice as much as the females. 


aundice is the most common and one of the most 

vexing problems that can occur in the newborn. 

Although most jaundiced infants are otherwise 
perfectly healthy, the condition is worrying because bili- 
rubin is potentially toxic to the central nervous system. 
Approximately two-thirds of the more than 4 million 
neonates born annually in the United States become 
clinically jaundiced.! Clearly the number of jaundiced 
neonates who will develop sequelae of hyperbilirubine- 
mia is substantially less than this. The challenges to the 
pediatrician are to determine which newborns may be- 
come or are already abnormally jaundiced and are there- 


fore at risk for severe sequelae, and also to find the cause 
of jaundice. 

Gilbert syndrome (GS) is a mild benign chronic or 
recurrent unconjugated hyperbilirubinemia with no 
evidence of liver disease or overt hemolysis. GS is com- 
mon, affecting approximately 6% to 9% of the general 
population, and both autosomal dominant and recessive 
patterns of inheritance have been suggested.’ Typically, 
the indirect-reacting hyperbilirubinemia is not recog- 
nized until after puberty, and it manifests itself during 
fasting or illnesses. Many studies have shown that GS 
can play a ubiquitous role in the pathogenesis of neo- 
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natal hyperbilirubinemia.'^ Although most commonly 
diagnosed in young adulthood, GS can play a role in 
neonatal jaundice." Some studies have revealed that the 
combination of the Gilbert genotype with other ictero- 
genic factors such as breast feeding, G6PD deficiency, 
ABO incompatibility and pyloric stenosis dramatically 
increases a newborns risk of hyperbilirubinemia and 
also complications such as bilirubin encephalopathy. 
Maisele reported that “we do not know if GS plays an 
important role in the pathogenesis of extreme hyper- 
bilirubinemia, and all the studies that have been done 
till now, were just done in mild-to-moderate hyperbili- 
rubinemia. This suggests that it is a possibility worth 
investigating. 

Diagnosis of GS in adulthood is possible through 
history taking and physical examination and also by di- 
agnostic tests such as the phenobarbital test, the nico- 
tinic acid test and the rifampin test. However, these di- 
agnostic tests have not been used in neonates until now 
due to the possible toxic effect of drugs in neonates. The 
diagnosis of GS in neonates is limited to specific genetic 
studies performed with special laboratory investigations 
in some developed countries. Although genetic test- 
ing may be helpful in individual patients, the screening 
value of such a genetic test cannot be fully determined 
until accurate data regarding the prevalence and pen- 
etrance of the GS genotype are known. Thus, genetic 
testing for GS cannot be routinely recommended. 


METHODS 

The parents of all neonates with jaundice who were ad- 
mitted for intensive phototherapy or exchange transfu- 
sion to the neonatal ward of Nemazi Hospital, affili- 
ated to Shiraz University of Medical Sciences, between 
March 2006 and March 2008 were considered as can- 
didates for this case-control study. A routine hyper- 
bilirubinemia workup, including complete blood count 
(CBC), reticulocyte count, peripheral smear, total and 
direct bilirubin levels of the neonates and the blood 
group of the mothers and neonates, was carried out. 
Inclusion criteria were birth weight more than 2000 
g, gestational age more than 35 weeks and total serum 
bilirubin level more than the 95th percentile for age 
(hours). Exclusion criteria were direct hyperbilirubi- 
nemia or known causes of indirect hyperbilirubinemia 
such as polycythemia, cephalhematoma, large ecchymo- 
sis, sepsis; known immune or nonimmune hemolytic 
anemia according to physical examination and routine 
hyperbilirubinemia workup (positive Coomb test and 
abnormal peripheral smear such as hereditary sphero- 
cytosis or eliptocytosis). All patients and controls were 
free of medications that cause abnormalities in gluc- 
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uronidation, such as aspirin, coumarin, dopamine de- 
rivatives, acetaminophen and valproic acid, which may 
disturb the findings. 

One hundred thirty neonates met the criteria and 
they and their parents were enrolled as the case group. 
All the parents agreed to participate after being pro- 
vided with the details of the study and information re- 
garding side effects of rifampin. The history of blood 
and liver diseases was obtained from all, and a physical 
examination was done to rule out chronic liver disease. 
Tests for complete blood count and reticulocyte count, 
as well as liver function tests (LFTs), were carried out 
in all the parents. Those parents with hemolytic or liver 
diseases (according to history, physical examination and 
laboratory workup) were excluded from the study. 

We evaluated 230 individuals as the control group 
who were referred to us for premarital counseling or 
checkup. After describing the details of the study and 
the side effects of rifampin, most of them agreed to 
participate in this study. A history of blood and liver 
diseases was obtained from all of them, and physical 
examination was done to rule out any stigmata of liver 
disease. Tests for CBC and reticulocyte count, as well 
as liver function test, were carried out. Those with he- 
molytic or liver diseases were excluded from the study. 

An overnight rifampin test was done for all parents 
and the control group. In this test, serum total and 
unconjugated bilirubin levels were measured from two 
samples — one before a single 600-mg oral dose of 
rifampin; and the second, 4 hours after drug adminis- 
tration while the parents were fasting. The overnight 
rifampin test was considered positive for a diagnosis 
of GS if increases in the serum total and unconjugated 
bilirubin levels were more than 2.4 and 1.3 mg/dL, 
respectively.’ An increase in serum total bilirubin to 
more than 2.4 mg/dL has a 93.8% sensitivity and 93% 
specificity for the diagnosis of GS.* A rise in unconju- 
gated bilirubin more than 1.3 mg/d has a 100% sen- 
sitivity and 100% specificity for the diagnosis of GS. 
The data on the neonates were obtained from their 
hospital admission charts and also from the parents 
in a questionnaire. 

LFTs, CBC and reticulocyte count and other rou- 
tine workups were checked in Nemazi Hospitals 
laboratory. LFTs were checked with Autoanalyzer 
(Technicon- RA-1000, USA) and Parsazmoon bio- 
chemical kits (Iran). CBC was checked with a cell coun- 
ter (Sysmex- K-800, Japan), and reticulocyte count was 
checked with supravital staining of peripheral blood 
smear manually. Bilirubin was measured by the diazo 
method. Unconjugated bilirubin was estimated as to- 
tal bilirubin minus conjugated bilirubin. Normal total 
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serum bilirubin concentration using this technique 
is below 1 mg/dL (range, 0.2-1). Serum bilirubin in 
99% of the general population is also below 1 mg/dL. 
It would have been more appropriate to select parents 
of neonates with no jaundice as controls in order to ar- 
rive at a definite conclusion, but accumulation of data 
in normal children in order to detect 230 neonates with 
normal bilirubin (considering high prevalence of hyper- 
bilirubinemia in neonates) was difficult due to the high 
cost and time required. Also, the number of punctures 
for blood sampling to find 230 neonates with normal 
bilirubin was considered too invasive. 

Statistical analysis was carried out using SPSS 
(Chicago, USA, version 11.5). The paired t test, chi- 
square and Fisher exact tests were used for compari- 
son. A P value less than .05 was considered significant. 
Quantitative data are mentioned as mean (standard 
deviation). The study was approved by the ethics com- 
mittee of the Shiraz University of Medical Sciences. All 
the participants were provided with complete details of 
this study, and they filled and signed the informed con- 
sent form. 


RESULTS 


Among 130 neonates who entered this study, 15 neo- 
nates were excluded: 6 neonates were excluded because 
their parents did not refer for post-rifampin tests, 7 neo- 
nates had lab errors due to inadequate blood samples, 
and 2 neonates were excluded because one of their par- 
ents had signs and lab data suggestive of chronic liver 
disease or a hemolytic problem. Therefore, 115 neonates 
were included in the statistical analysis. Their age was 


Table 1. Results of rifampin tests in parents and controls. 





Female 16 (13.9) 14 (25.5) 115 
Males 35 (30.4) 30 (25.6) 115 
Total 51 (22.6) 44 (19.1) 230 


COO eee آذ‎ 


Data are number (%). 


Table 2. Results of rifampin tests in neonates by rifampin test 
results in parents. 


ل ل ا  .‏ باعلالل يسيمل سئس eC‏ 


Negative test in both parents 73 (63.5) 
Positive test in one parent 33 (28.7) 
Positive test in both parents 9 (7.8) 


ك1كك ز 0ر0 — 


Data are number (%). 
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5.2 (1.6) days. Of the 115, 56.5% were male (65 neo- 
nates); and 43.5%, female (50 neonates). The mean se- 
rum total bilirubin on admission day was 20.96 (5.48) 
mg/dL. None developed prolonged jaundice (jaundice 
duration >3 weeks). While 83.5% of these neonates (96 
neonates) received only intensive phototherapy, 13.9% 
(16 neonates) received intensive phototherapy and 1 ex- 
change transfusion, 1.7% (2 neonates) received intensive 
phototherapy and two exchange transfusions, and just 
1 neonate received intensive phototherapy plus three 
exchange transfusions. Among the neonates, 14.8% (17 
neonates) had G6PD deficiency without hemolysis, and 
G6PD levels were sufficient in 85.2% of the neonates 
(98 neonates). In 103 (89.696) neonates, blood groups 
(ABO) were compatible with their respective mothers, 
and 12 (10.496) neonates had ABO incompatibility with 
their mothers. Hemolysis was not detected in these neo- 
nates and all had a negative Coombs test. 

The results of the rifampin tests in parents, con- 
trols, and neonates is shown in Tables 1 and 2. Among 
the control group, 44 (19.196) individuals had Gilbert 
syndrome, and 186 (80.996) individuals did not. There 
was no statistical difference in the prevalence of GS 
between parents of neonates with unexplained severe 
indirect hyperbilirubinemia and those of the control 
group (P—.42). The mean of total serum bilirubin level 
in the neonates who had GS in one parent was signifi- 
cantly (3 mg/dL) higher than that in the neonates with 
unexplained severe indirect hyperbilirubinemia that had 
normal parents (P=.004). Among the neonates who had 
G6PD deficiency without hemolysis, mean total serum 
bilirubin in neonates who had GS in their parents was 
25.16 mg/dL, and in those who had normal parents 
it was 20.7 mg/dL, but the number of neonates with 
G6PD deficiency was too small to carry out any stan- 
dard statistical analysis. 

Among the neonates who had ABO incompatibility 
with their respective mothers without any hemolysis, 
mean total serum bilirubin in the neonates who had GS 
in their parents was 20.33(3) mg/dL, and in neonates 
who had normal parents it was 20.97(5) mg/dL. The 
number of ABO-incompatible neonates was too small 
to carry out any meaningful statistical analysis. 

Among the parents, 13.996 of the mothers and 30.496 
of the fathers had GS, meaning that prevalence of GS 
was more in fathers of neonates with unexplained severe 
indirect hyperbilirubinemia (P=.003). Also, among the 
control group, 12.5% of the females and 25.6% of the 
males had GS, indicating that in a normal population, 
the prevalence of GS in males was more than that in 
females (P=.009). Among neonates with unexplained 
severe indirect hyperbilirubinemia, 24% of female neo- 
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nates and 46.2% of male neonates had one or both of 
parents with GS, meaning that the number of male neo- 
nates whose parents had GS was more than that of the 
female neonates whose parents had GS (P=.014). 


DISCUSSION 

We studied 115 neonates with indirect hyperbilirubine- 
mia; their bilirubin was higher than the 95th percentile 
for their age. They needed either intensive phototherapy 
or exchange transfusion. Serum bilirubin levels was 
20.96 (5.48), indicating severe jaundice.^ They did not 
have any explained cause of hyperbilirubinemia in their 
routine workup6 (e.g., hemolysis, sepsis) and all were 
breastfed. 

In previous studies, there are some controversies 
about the causal relationship of GS with neonatal in- 
direct hyperbilirubinemia. Several investigations have 
shown that neonates who are homozygous for the vari- 
ant 7/7 uridine diphosphate glucoronyle transferase 
(UGT) gene promoter (affected gene in Gilbert syn- 
drome) show a more rapid rise in their total serum bili- 
rubin (TSB) levels? and higher TSB levels 96 hours after 
birth." Of neonates with a TSB concentration greater 
than 13 mg/dL, 26.8% were homozygous for the variant 
7/7 promoter versus 12.2% of those whose TSB levels 
were <13 mg/dL." In a study on the Scottish popu- 
lation, 31% of the primarily breast-fed newborns with 
TSB levels greater than 5.8 mg/dL after 14 days of life 
were homozygous for the 7/7 GS promoter genotype as 
compared with only 6% of the control group with acute 
jaundice. Of the 17 breast-fed Japanese infants with 
prolonged jaundice, 16 had at least one mutation of the 
UGT1A1 gene, primarily of the G71R type." Another 
study showed GS was significantly more common in 
hyperbilirubinemic neonates in the first week of life, 
even though neither the peak of bilirubin nor the day on 
which the highest value was found differed according to 
genotype.’ In contrast, one study investigated whether a 
TATA box polymorphism in the promoter of the UGT 
exon I, the most commonly detected DNA polymor- 
phism in GS, is a contributory factor in unexplained 
pathologic jaundice. Thirty-seven neonates who had 
unexplained prolonged jaundice and 35 healthy non- 
jaundiced neonates were enrolled in the study. They 
concluded that TA 7/7 and TA 6/7 genotypes are not 
rare in their population and that the presence of those 
polymorphisms alone does not play a significant role 
in the etiology of unexplained pathologic or prolonged 
neonatal hyperbilirubinemia.'* Another study in Spain 
showed that there was a relationship between neonatal 
jaundice and Gilbert syndrome." 

Maisele et al in 2006 reported that “we do not know 
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if GS plays an important role in the pathogenesis of 
extreme hyperbilirubinemia" and the author suggested 
that it was a possibility worthy of investigation.’ In all 
of the previous studies, a diagnosis of GS was done 
through genetic study and genotype determination. 
Although genetic testing may be helpful in individual 
patients, the screening value of such a genetic test can- 
not be fully determined until accurate data regarding 
the prevalence and penetrance of the GS genotype are 
known.'^ Thus, genetic testing for GS cannot be rou- 
tinely recommended." In our study, due to unavailabil- 
ity of genetic test and genetic data about the prevalence 
and penetrance of GS genotype in our country, we could 
not use this test for screening the patients. Thus, we 
used the rifampin test in addition to a history and physi- 
cal examination in parents for diagnosis of GS. The ri- 
fampin test is highly sensitive and specific. In one study, 
the rise in unconjugated bilirubin more than 1.3 mg/dL 
4 hours after using 600 mg rifampin was 10076 sensitive 
and 100% specific.’ This test has not been used in neo- 
nates until now, so we used it in parents of neonates to 
evaluate the footprint of GS in the neonates. This was an 
interesting point of this study, because it can be a sensi- 
tive and specific way to study GS in neonates. 

Our study showed that there was no difference in the 
prevalence of GS between the parents of neonates with 
severe unexplained indirect hyperbilirubinemia and 
the normal population (P=.42), but the mean of total 
serum bilirubin levels of the neonates who had GS in 
their parents was nearly 3 mg/dL higher than that of 
the neonates who had normal parents (P=.004). That is, 
GS cannot cause severe indirect hyperbilirubinemia by 
itself, but it may have a summative effect to increase bili- 
rubin when combined with other factors. Factors such 
as breastfeeding, > G6PD deficiency," ABO incom- 
patibility between neonates and their respective moth- 
ers, and pyloric stenosis can associate with GS to cause 
overt jaundice.' 

The pathogenesis of the hyperbilirubinemia present 
in approximately 30% of neonates affected by G6PD 
deficiency is an unsolved problem, with only three 
studies addressing the issue. Aldascon" indicated 
that GS did not account for the hyperbilirubinemia 
occurring in some neonates with G6PD deficiency. 
Furthermore, their results suggest that hemolysis is 
not the major event in the pathogenesis of hyperbiliru- 
binemia in these patients." However, a remarkable in- 
teraction between G6PD deficiency and GS was dem- 
onstrated by Kaplan and associates." In this study of 
Israeli infants, neither the presence of the variant UGT 
promoter (for GS) by itself nor G6PD deficiency alone 
had a significant effect on the incidence of hyperbiliru- 
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binemia, but there was a significant increase in hyper- 
bilirubinemia in G6PD-deficient infants who also had 
the variant UGT promoter. It is interesting, however, 
that in Italian G6PD-deficient neonates, homozygos- 
ity for the variant 7/7 promoter did not increase the 
risk of hyperbilirubinemia.'? 

In our study, 14.896 of the neonates with severe un- 
conjugated hyperbilirubinemia had G6PD deficiency, 
but no sign of hemolysis. The number of patients with 
G6PD deficiency was too small to undertake evaluation 
of any valuable relationship between GS and G6PD 
deficiency, but grossly, the mean bilirubin of neonates 
with G6PD deficiency who had parents with GS was 
25.16 (8) mg/dL, while the mean bilirubin of G6PD- 
deficient neonates who had normal parents was 20 (5) 
mg/dL. 

Kaplan investigated whether uridine diphosphate 
glucoronyle transferase (UGT) gene promoter poly- 
morphism (GS) would increase hyperbilirubinemia in 
direct Coombs negative ABO-incompatible neonates, 
as seen in other combinations with this condition. They 
showed that GS is a determining factor for neonatal hy- 
perbilirubinemia in ABO incompatibility.’ In our study, 
10.496 of the neonates with severe unexplained hyper- 
bilirubinemia had ABO incompatibility with their re- 
spective mothers, and they did not have hemolysis or 
a positive direct Coombs test. The number of neonates 
with ABO incompatibility was insufficient to make any 
meaningful comparison. The mean total bilirubin level 
in ABO-incompatible neonates who had parents with 


GS was 20.33 (3.05) mg/dL; and in neonates who had 
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normal parents, it was 20.97 (5.34) mg/dL. 
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(P=.003). Also, in our control group, which was a nor- 
mal population, it was more common in males than in 
the females (P=.009), and most of the neonates with 
parents having GS were male (P=.014). The male-fe- 
male ratio was 2.14 in parents, 2.04 in normal popula- 
tion and 1.92 in neonates with severe unexplained indi- 
rect hyperbilirubinemia. It seems that generally in GS, 
males are affected about twice as often as females. The 
cause of this relationship is unknown and needs further 
investigation. 

All of the neonates in this study were breastfed, 
so any association of GS and breastfeeding in these 
neonates could not be evaluated. Moreover, our study 
showed that the prevalence of GS in Iran was more 
than that reported in previous studies.' This may be due 
to more consanguinous marriages, variability in method 
of screening (rifampin test), and high genetic suscepti- 
bility in Iran. 

In summary, we showed that GS alone cannot cause 
severe indirect hyperbilirubinemia, but it may have a 
summative effect to increase bilirubin when combined 
with other factors, for example, G6PD deficiency, and 
other unknown problems. Our results showed that in 
GS males are affected about twice as often as females; 
however, the cause of this preponderance is unknown 
and needs further investigation. Also, GS was found to 
be more prevalent in Iran. 
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BACKGROUND AND OBJECTIVES: Primary hypothyroidism may be associated with ovarian enlargement and/ 
or cyst formation. We evaluated the effect of thyroid hormone replacement therapy on hormonal changes, ovar- 
ian volume and sonographic appearance. 

DESIGN AND SETTING: Open, prospective study of women admitted to university gynecology clinic. 
PATIENTS AND METHODS: The study included 26 patients with untreated hypothyroidism who had polycystic 
(n=10) or normal-appearing (n=16) ovaries and 20 euthyroidic controls. Basal serum total testosterone, free tes- 
tosterone, androstenedione, dehydroepiandosterone-sulfate, prolactin, estradiol, luteinizing hormone, follicle- 
stimulating hormone, free T3, free T4 and thyroid-stimulating horone, together with ovarian volumes, were 
determined and repeated after euthyroidism was achieved. 

RESULTS: Ovarian volumes of patients with hypothyroidism were significantly greater compared with controls, 
and their magnitudes diminished significantly during thyroid hormone replacement therapy. Hypothyroidic 
patients with polycystic ovaries had significantly higher serum free testosterone and dehydroepiandosterone- 
sulfate, but lower androstenodione levels compared with those who had normal-appearing ovaries. Serum total 
testosterone concentrations were significantly higher in hypothyroidic patients without polycystic ovaries, and 
thyroid hormone replacement therapy achieved a significant reduction in total as well as free testosterone. 
CONCLUSION: Severe longstanding hypothyroidism leads to increased ovarian volume and/or cyst formation. 
A decrease in ovarian volume, resolution of ovarian cysts and reversal of the polycystic ovary syndrome-like 
appearance, together with improvement in serum hormone levels, occurred after euthyroidism was achieved. 





hyroid hormones have various effects on the 

reproductive system of the human female. 

Alteration in thyroid function, particularly hy- 
pothyroidism, can cause ovulatory dysfunction, the lat- 
ter being the leading cause of impaired female fertility. 
Although the underlying causes of hypothyroidism and 
polycystic ovary syndrome (PCOS) are completely dif- 
ferent, these two entities have many features in com- 
mon, including oligo- or anovulation; decreased serum 
sex hormone-binding globulin; increased serum free 
testosterone, luteinizing hormone (LH) and cholesterol 
concentrations.*” Moreover, since ultrasonography be- 
came available, an increase in ovarian volume and the 
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appearance of bilateral multicystic ovaries, sometimes 
mimicking polycystic ovaries, have been reported in 
various cases with primary hypothyroidism. 
Consistent regression of the ovarian cysts after thy- 
roid hormone replacement therapy supports a causal re- 
lationship between hypothyroidism and ovarian stimu- 
lation. In addition, the presence of ovarian cyst has been 
considered a diagnostic marker for hypothyroidism." 
Enlargement and cystic changes in ovaries of patients 
with hypothyroidism has been observed in numerous 
case reports after Silver et al? raised this concern the 
first time.*^ However, we are unaware of prospec- 


tive case-controlled studies in the literature, showing 
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whether there is any association between ovarian cysts 
and hypothyroidism, or whether treating these patients 
with thyroid hormones could decrease ovarian volume, 
reverse morphological changes and affect serum hor- 
mone levels. The aim of this study was to compare basal 
and post-treatment ovarian volumes of patients with 
primary hypothyroidism (with or without polycystic 
ovaries) and to determine whether there is any change 
in serum levels of ovarian and/ or adrenal hormones af- 
ter thyroid hormone replacement therapy. 


METHODS 

Twenty-eight women with untreated primary hypothy- 
roidism admitted to the Department of Gynecology, 
the Department of Endocrinology, or the Metabolism 
Polyclinics at Erciyes University between June 2002 and 
July 2004 were enrolled in this prospective study. As 
people living in rural areas around the capital of Kayseri 
were devoid of medical service, some patients presented 
with a full-blown clinical picture of hypothyroidism. 
Pregnancy occurred in two patients during the study, 
and these patients were excluded from the final analy- 
ses. The Ethics Committee of the Erciyes University 
School of Medicine approved the study, and informed 
consent was obtained from all patients. 

All patients were in the reproductive age group, had 
no history of previous ovarian surgery and had not re- 
ceived any medication that could affect adrenal hormone 
metabolism. Primary hypothyroidism was diagnosed on 
the basis of low serum free thyroxine (FT 4) («9.0 pg/ 
mL) and elevated thyroid-stimulating hormone (TSH) 
(>5 IU/mL) levels together with the presence of signs 
and symptoms of hypothyroidism. In all cases, hypo- 
thyroidism was diagnosed for the first time. No patient 
had received any thyroid hormone replacement therapy 
prior to presentation. Exclusion criteria were the pres- 
ence of secondary hypothyroidism, congenital adrenal 
hyperplasia, Cushing syndrome, androgen-secreting 
ovarian or adrenal tumor and polycystic ovary syn- 
drome (PCOS). Patients who were excluded because 
of PCOS were evaluated according to the Rotterdam 
criteria." Congenital adrenal hyperplasia was exclud- 
ed with an intravenous adrenocorticotropic hormone 
(ACTH) stimulation test. To identify those patients 
who might be heterozygous for 21-hydroxylase defect, 
serum 11-desoxycorticosterone levels below 13 ng/mL 
and serum 17-hydroxyprogesterone levels below 10 ng/ 
mL were considered normal? Patients who had first- 
or second-degree relatives with established PCOS were 
also excluded. Twenty healthy women with regular 
menstrual cycles without any hormonal disturbances 
served as controls. Ovaries with 12 or more peripher- 
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ally arranged antral follicles (2-9 mm in diameter) and/ 
or increased ovarian volume (» 10 mL) were defined as 
polycystic.” Then, patients were divided into 3 groups: 
(1) controls (with normal menstrual cycle, normal hor- 
monal profile and without any endocrinologic diseases 
and ovarian morphologic disturbances; (2) hypothy- 
roid patients with polycystic ovaries; and (3) hypothy- 
roid patients without polycystic ovaries. The age, body 
weight and height of each patient were recorded, and a 
complete physical examination was performed. Ovarian 
volume was measured as described by Campbell et al.” 
Sonographic examinations using 3.5 MHz abdominal 
or 6.5 MHz vaginal transducers (Hitachi, EMB 450, 
Japan) were carried out by the same operator (N.E.) 
to avoid inter-observer variability. Measurements were 
recorded before and after thyroid hormone therapy. 
Ihe underlying cause of hypothyroidism was autoim- 
mune thyroiditis (n=23), postpartum hypothyroidism 
(n=2) or treatment with radioactive iodine (n= 1). Most 
of the patients had autoimmune thyroiditis and were, 
for the first time in their lives, found to be hypothyroid. 
Therefore, the mean duration of hypothyroidism in the 
study population could not be determined in retrospect. 

Blood was taken at baseline and after euthyroidism 
was achieved for measuring serum follicle-stimulating 
hormone (FSH), luteinizing hormone (LH), 17-hy- 
droxyprogesterone (17OHP), | dehydroepiandoste- 
rone-sulfate (DHEAS), total testosterone (T), free T, 
cortisol, 11-desoxycorticosterone (11DOC), andro- 
stenedione (A), free thyroxine (FT4), free triiodothy- 
ronine (FT3), thyroid-stimulating hormone (TSH) 
and thyroid peroxidase antibody (anti-TPO). Samples 
were obtained in the fasting state and at the early fol- 
licular phase (in women with regular menstrual cycles) 
or on a convenient day for those who were amenortheic. 
Patients with hypothyroidism were treated with appro- 
priate doses of L-thyroxine (Tefor, Organon, Holland) 
until a euthyroid state was attained, at which time se- 
rum hormone levels were re-evaluated. The size and ap- 
pearance of the ovaries were checked at least 3 months 
after euthyroidism was achieved. Depending on the age 
of the patient, the severity of hypothyroidism and com- 
pliance, the mean time to achieve euthyroidism was 7.8 
(4) months. The median duration of follow-up was 12 
months (range, 9-26). 

FSH, LH, total T, free T, A, estradiol (E2) (DSL- 
4900, Webster, Texas) and DHEAS (Immunotech, 
Marseilles, France) were measured by radioimmunoas- 
say. The intra-assay and inter-assay coefficients of varia- 
tion were, respectively, 3.2% and 8.4% for FSH, 6.8% 
and 7.9% for LH, 8.1% and 9.1% for total T, 3.7% and 
7.9% for free T, 4.3% and 6.0% for A, 5.2% and 5.5% for 
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E2, and 5.6% and 4.1% for DHEAS. 

Mean values and standard deviation for continu- 
ous variables were calculated using standard meth- 
ods. All variables were tested for normality using the 
Kolmogorov-Smirnov test, and appropriate logarithmic 
transformations were applied to the variables that were 
not normally distributed. Baseline data between the 
three groups (controls, hypothyroid patients with poly- 
cystic ovaries and hypothyroid patients without poly- 
cystic ovaries) were compared using one-way analysis 
of variance and post hoc Tukey test. Pretreatment com- 
parisons between controls and all hypothyroid patients 
(those with and without polycystic ovaries) were per- 
formed by the independent samples t test. Differences 
within the groups after treatment were compared with 
the independent samples ¢ test. The pretreatment and 
post-treatment data of patients with hypothyroidism 
were compared using the paired t test. All analyses were 
performed using SPSS, 13.0 version (Chicago, Illinois). 
Statistical significance was set at P<.05. 


RESULTS 

Of the 26 women with hypothyroidism who fulfilled 
the inclusion criteria, 10 had sonographical evidence 
of polycystic ovaries and 16 did not. Twenty healthy 
euthyroidic women served as controls. Table 1 sum- 
marizes the serum hormone levels and ovarian volumes 
of the study population and controls before and after 
hormone replacement therapy. As patients with severe 
(TSH > 100 IU/mL; n=4) and mild (TSH «100 IU/ 
mL; n=22) hypothyroidism were included, baseline 
serum TSH levels showed great variation (range, 7.48- 
163 pIU/mL). 

The mean age and mean body mass index (BMI) of 
hypothyroid patients with PCOS, hypothyroid patients 
without PCOS and controls were comparable, as were 
basal serum FSH, LH, E2, 11DOC, DHEAS, A, free 
T and 17OHP concentrations (P>.05). Hypothyroid 
patients with PCOS had significantly higher pretreat- 
ment serum prolactin, DHEAS and free T levels but 
lower TSH levels than hypothyroid patients without 
PCOS. When compared with controls, pretreatment 
serum free T3, free T4, TSH, prolactin, cortisol and 
total T concentrations were significantly different in pa- 
tients with hypothyroidism (P«.05). 

A significant improvement in serum hormone levels 
occurred after thyroid hormone replacement therapy. 
Serum FT3 and FT4 levels increased whereas serum 
TSH, prolactin, E2, free T and total T levels decreased. 
The serum DHEAS levels of patients with polycystic 
ovaries remained high, and there was no overall change 
in serum cortisol, 17OHP and 11DOC levels after 
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achievement of euthyroidism. Before the initiation of 
therapy, women with hypothyroidism and polycystic 
ovaries had complaints of excessive hair growth (n=2) 
and/or oligomenorrhea (n=6), whereas the correspond- 
ing numbers of women with hypothyroidism and nor- 
mal-appearing ovaries who had these complaints were 
5 and 14, respectively. Improvement in the menstrual 
cycle occurred in 18 women (5 cases with polycystic 
ovaries and 13 cases with normal-appearing ovaries) 
after achieving euthyroidism. 

Patients with hypothyroidism and polycystic ova- 
ries had significantly higher basal DHEAS and free 
T but lower A levels when compared with those with 
normal-appearing ovaries (P<.05). Serum total T con- 
centrations were significantly higher in hypothyroid pa- 
tients without polycystic ovaries, and thyroid hormone 
replacement therapy achieved a significant reduction 
in total and free T levels. The ovarian volumes of pa- 
tients with hypothyroidism (with or without polycys- 
tic ovaries) were significantly greater when compared 
with controls (P<.05, Figure 1). Basal ovarian volumes 
within the study population were similar, although 
the slightly larger size of the left ovary in those with 
polycystic ovaries was statistically significant (P«.05). 
There was no association between serum pretreatment 
TSH levels and ovarian volumes (P>.05; the Pearson 
correlation coefficient for the left and right ovary was 
0.256 and 0.07, respectively). Ovarian volumes of hy- 
pothyroid patients with or without polycystic ovaries 
decreased significantly during hormone replacement 
therapy and became comparable with those of controls 
(P<.05, Figure 1). Of the 22 patients with mild hypo- 
thyroidism, 10 had polycystic ovaries before thyroxine 
therapy. In all these patients, the polycystic appearance 
of the ovaries regressed after euthyroidism was achieved 
for at least 3 months. 


DISCUSSION 
Primary hypothyroidism is the most common patho- 
logical hormone deficiency, the prevalence of overt and 
subclinical disease being 0.3% and 4.3%, respectively.” 
Deficiency of thyroid hormones has many profound 
end-organ effects, which also include those in the re- 
productive system of the human female. Longstanding 
hypothyroidism can interfere with gonadotropin se- 
cretion by increasing serum prolactin levels.’ Clinical 
manifestations, including menstrual irregularities and 
impaired fertility, are the results of anovulation and/or 
luteal phase defect.' 

This study showed that basal ovarian size of patients 
with hypothyroidism (with or without polycystic ova- 
ries) was significantly larger when compared with con- 
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Table 1. Baseline serum hormone levels and ovarian volume of the study population and controls before and after replacement 
therapy with T, 





Age (years) 29.9 (8.2) 29.1 (11.1) 28.5 (8.5) 33.6 (10.3) 


BMI (kg/m?) 26.6 (5.1) 259067 ^ 262442) 261(51) 251(85)  254(39) 259(49) 
Free T, (pg/mL) 32(05*' — 16(05* 1.8 (0.7) 17(09 3.109% ^ 31(08F 31009 
Free T, (pg/mL) 127(1.7" — 6909" — 61089 — 6407* — 113(.8* 120033 118(28) 
TSH (ulU/mL) 17(08^' 398241 — 679435* — 571(392 29010 — 29(09*  — 2900) 
FSH (IU/L) 7235) 54 (23) 84 (5.9) 73(50 78(38* 90(56) 8.5 (8.6) 
LH (IU/L) 7804) — 11204) — 90(51 109(83 117(46) 78(49) 33 (5.1) 
E, (pg/mL) 85.6 (36.4)  972(637) 949(809) 958035)  649(37)  609(13) 61.9 (18.6)! 
ProlactinimlU/L) ^ 133(63»' — 21302" 184(57* 195/64 13167 152657) 144(52) 
Cortisol (ug/dL) 109(52?' — 148(54^ — 189(91? — 17303) 123(42) 13761) 13247) 
11D0C (ng/mL) 15(07) 1.5 (0.7) 23(14) 20(12) 1.7(0.7) 1.8 (0.9) 1.8 (0.8) 
DHEAS (mg/mL) 19(120 = 3.4(08 2 19007 = 25(0) 31(099 18105) 220.0) 
A (ng/mL) 17 (0.6) 1.5 (0.6) 2.1 (0.8) 1.8 (0.8) 1.8 (0.7) 1.8 (0.5) 1.8 (0.6) 
T (ng/ml) 30.7 (14.8)! 48.5 (25.5)  568(198" 53.6(22.0)  402(21) 39051" 388(74) 
free T (pg/mL) 16/004 — 2503 160603 2 20105) 1.3 (0.6): 12105) 1.2 (0.5) 
170HP (ng/mL) 1307) 17108) 1.6 (0.6) 19(12) 220) 1.6 (0.4) 1.9(1.1) 
Right ovarian 43(17?^ — 8540" 6.3 (4.4) 74 (4.1) 4401.8) 4526 — 45(23) 


volume (cm?) 


Len ovarian volume 43 (16 11.165 gg(ggp 8.5 (5.2) 46 (2.7) 49/018 —— 48(21) 
— aaaaaaaaaaaaaaaaaaaaaaaaaaaaħňă 
Data are expressed as mean (SD). *^*One-way ANOVA with post hoc Tukey test was used for comparison within groups before thyroxine replacement therapy. Independent test 
was used for comparison of variables after treatment. Paired t test was used for comparison of groups before and after treatment 
'vs. all patients with hypothyroidism before treatment (P< .05); “vs. patients with hypothyroidism with polycystic ovaries before thyroxine replacement therapy (P<.05); *vs. patients 
with hypothyroidism without polycystic ovaries before thyroxine replacement therapy (P< .05); 'vs. total number of patients with hypothyroidism before T4 replacement therapy (P< 
.05). vs. hypothyroidism without polycystic ovaries after T, replacement therapy (P< .05). 

PH, primary hypothyroidism; ET, euthyroidism, *right vs. left ovarian volume before treatment (independent t test) (P«.05). Paired ttest was used for comparison of groups before 
and after treatment vs. all patients with hypothyroidism before treatment (P<.05); “vs, patients with hypothyroidism with polycystic ovaries before thyroxine replacement therapy 
(P<.05); *vs. patients with hypothyroidism without polycystic ovaries before thyroxine replacement therapy (P<.05); 'vs. total before T, replacement therapy (P«.05). 


trols. In other words, hypothyroidism had profound gans. Moreover, similar myxedemetous changes of the 
effects on ovarian size, other than simply producing ovarian stroma together with an increase in collagen 


ovarian cysts. A plausible explanation for this finding 
can be had from animal studies, which have shown that 
hypothyroidism causes collagen deposition within the 
ovarian intercellular matrix.^ In humans, hypothyroid- 
ism is characterized by deposition of mucopolysaccha- 
rides (hyaluronic acid and chondroitin sulfate) within 
the connective tissue ground substance of various or- 


content and sclerosis have been reported in a 16-year- 
old patient with hypothyroidism and bilaterally en- 


26 


larged cystic ovaries.^ Alteration of ovarian stroma 
may alter paracrine and autocrine mechanisms of com- 
munication within the ovary, resulting in disrupted fol- 
licular development and altered steroidogenesis. Cyst 


formation may also cause ovarian enlargement. Animal 
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studies have shown that perinatal exposure to TSH 
in vivo and in vitro causes a “hormonal imprinting ef- 
fect” which leads to amplification of the response to 
subsequent FSH receptor binding.” Elevated TSH in 
combination with normal serum FSH levels may get ac- 
tivated with FSH receptors, causing profound stimula- 
tion of ovarian follicles. Although it is not clear whether 
a similar action is operative in humans, the occurrence 
of spontaneous ovarian hyperstimulation syndrome in 
pregnant’?! and nonpregnant patients?" with hy- 
pothyroidism supports this theory. 

Ghosh et al" summarized the plausible underlying 
pathophysiologic mechanisms of ovarian cyst formation 
in patients with subclinical and overt hypothyroidism. 
They stated that the formation of ovarian cysts, similar 
to those occurring in polycystic ovary syndrome, may be 
restricted only to individuals with subclinical hypothy- 
roidism, and that patients with severe and longstanding 
hypothyroidism should not show ovarian cyst forma- 
tion. Our results support this theory, as approximately 
half of the patients with mild hypothyroidism showed 
polycystic ovaries. In contrast, other researchers have 
claimed that severe hypothyroidism is required for the 
cysts to form and that they disappear in several months, 
even after inadequate thyroid hormone replacement." 

In the present study, basal ovarian volumes of hy- 
pothyroid patients with polycystic ovaries were slightly 
different from those of hypothyroid patients without 
polycystic ovaries, the left being larger than the right — 
a finding for which no reasonable explanation could be 
determined. As the number of cases was limited, this 
may also represent a type I error. A significant decrease 
in ovarian volume after initiating thyroid hormone re- 
placement therapy and achieving euthyroidism was 
found. The decrease in ovarian volume was comparable 
in hypothyroid patients with and without polycystic 
ovaries. The ovarian size of euthyroid patients did not 
differ from that of the controls at the end of therapy. 
Although numerous case reports have emphasized a 


beneficial effect,* ^? 


this study shows prospectively for 
the first time in the literature that thyroid hormone re- 
placement therapy reverses ovarian size in patients with 
hypothyroidism. 

Ghosh et al’! reported that hormonal changes as- 
sociated with overt hypothyroidism include a decrease 
in sex hormone-binding globulin (SHBG), together 
with a concomitant increase in TSH, prolactin, estra- 
diol, total and free T. They found a decreased LH-FSH 
ratio in severe hypothyroidism but an increased ratio in 
subclinical hypothyroidism. Furthermore, the increase 
in serum androgen levels (T, A and DHEAS) was 


more prominent in patients with subclinical hypothy- 
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Figure 1. Ovarian volume (mean [SD]) in patients with primary hypothyroidism before 


and after treatment with L-thyroxine compared with that in controls. 


roidism who also had polycystic ovaries on ultrasound, 
compared with those who had severe hypothyroidism 
without polycystic ovaries." We found similar hor- 
monal changes in the present study population before 
starting hormone replacement therapy when compared 
with controls. Although the overall basal serum andro- 
gen level of patients with hypothyroidism tended to be 
higher, only the difference in total T was significant. 
Hypothyroid patients with polycystic ovaries had sig- 
nificantly higher serum DHEAS and free T but lower 
A levels. Achieving euthyroidism decreased overall se- 
rum prolactin, E2, total and free T levels (but not A and 
DHEAS values) significantly. 

Resumption of regular menses occurred in 50% of 
PCOS and 81% of non-PCOS patients after euthy- 
roidism had been achieved. Additionally, the polycystic 
appearance of the ovaries disappeared in all patients af- 
ter thyroxine treatment. These findings further support 
the connotation that the PCOS-like appearance of the 
ovaries can be caused by primary hypothyroidism. 

One drawback of this study is that serum SHBG 
levels were not evaluated. Previous studies have found 
that irrespective of the severity of thyroid dysfunction, 
hypothyroidism is associated with low serum SHBG 
levels^? As SHBG is one of the major proteins to 
which T is bound in plasma (the other is albumin), a 
decrease in SHBG is associated with increase in free 
T concentrations. However, in the present study, only 
patients with hypothyroidism and polycystic ovaries ex- 
hibited high pretreatment serum free T concentrations, 
whereas those without polycystic ovaries had free T lev- 
els within the normal range. Thyroid hormone replace- 
ment restored plasma free T levels in the former group, 
confirming that hypothyroidism has profound effects 


on SHBG levels. As hypothyroidism can indirectly af- 
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fect serum free T levels, these patients may show signs 
of hirsutism. However, hirsutism was not a prominent 
finding in our patients, so evaluation of hirsutism 
scores was not focused on. 

It has been claimed that changes in SHBG levels 
play a central role in the underlying pathophysiologi- 
cal mechanisms of hormonal as well as ovarian mor- 
phological changes in hypothyroidism. Low SHBG 
and concomitant high free T levels trigger a vicious 
circle which results in ovarian enlargement and/or 
cyst formation.?! Thyroid hormone replacement re- 
stores serum SHBG levels and, with decreasing serum 
TSH, diminishes the FSH-like stimulation of ovarian 
follicles, thereby reversing ovarian size and initiating 
ovulation. The time required for this restoration to 
occur is not known, but it is believed to take several 
months. As we have not followed up the patients in 
this study after euthyroidism was achieved, we are not 
able to make a statement on the time required for res- 
toration. 

The relationship between thyroid hormones and 
ovarian size was shown in a rat model study.32 Thyroid 
function might affect the size of the gland and also the 
number of LH-/hCG-binding sites in rat ovaries. The 
ovaries of the hyperthyroid group were diminished in 
size, and the number of receptors per ovary also was 
reduced when compared with the control group. In 
contrast, the ovaries of the hypothyroid group were 
higher in size, and the number of receptors per ovary 
was increased. In our study, the ovarian volume was 
increased in patients with hypothyroidism. In another 
study, simultaneous insulin sensitivity could be cor- 
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related to hypothyroidism and PCOS. Additionally, 
hypothyroidism may cause insulin resistance, which 
may lead to PCOS. In our study, hypothyroidism might 
have affected the ovaries and this situation might have 
been altered with the treatment of hypothyroidism. 
Our study supports the finding of various studies found 
in literarure — that there is a close connection between 
ovarian and thyroid functions. 

We conclude thar severe longstanding hypothy- 
roidism leads to an increase in ovarian volume, which 
can also be accompanied by cyst formation. Although 
several mechanisms have been implicated, the exact 
cause is still unknown. We do not know whether the 
hormonal change that is triggered by hypothyroidism 
leads to ovarian enlargement, or whether myxedemal 
infiltration is primarily implicated. Changes in plasma 
hormone levels, as well as the sonographical appearance 
of the ovaries, may have many similarities with those 
of classical PCOS. Therefore, patients with suspected. 
PCOS (both based on clinical and hormonal changes) 
should be reevaluated after a possible underlying hypo- 
thyroidism has been appropriately treated. A decrease 
in ovarian volume and resolution of ovarian cysts should 
be expected after euthyroidism has been achieved with 
thyroid hormone replacement therapy. However, the 
clinical pictures of overt hypothyroidism and PCOS 
are easy to confuse, and therefore the present results 
should only be applied to patients in whom overt hy- 
pothyroidism and PCOS might coexist. Consequently, 
further studies might be needed to confirm the relation- 
ship between ovary and thyroid functions; there might 


be an interaction between them. 
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BACKGROUND: Little is known about the nature and the course of IgA nephropathy (IBAN) in Arab countries. 
The aim of this work was to study the spectrum of clinical presentation and histopathological findings at our 
institution. 

DESIGN AND SETTING: Retrospective review, all renal biopsies at the Mubarak AI Kabeer Hospital between 
January 2000 and December 2004. 

METHODS: Cases of IBAN were selected, and their medical records and biopsy findings were reviewed. 
RESULTS: Eighty patients (9.2% of all native kidney biopsies) were diagnosed to have IgAN. Sixty-nine bi- 
opsies were included in the study;11 were excluded. Forty-three (62.3%) patients were male and 26 (37.7) 
patients were female. Fifty (72.5%) patients were below the age of 40 years. Mean (SD) duration of follow-up 
was 3.6 (1.3) years. The first presentation included nephritic-range proteinuria (49.3%) and renal impairment 
(50.7%). During the follow-up period, 56 (81.2%) patients were stable or improved. Hass classification of biop- 
sies showed 36.2% had class I, 27.5% had class Il, 13.0% had class III, 5.8% had class IV, and 17.4% had class 
V IgAN. Females had milder forms of the disease than males. Macroscopic hematuria and renal impairment at 
presentation were seen more in patients with class IV and V IgAN. The presenting serum creatinine and uric 
acid values were higher in those with Hass classes III to V. Deterioration of renal function during the follow-up 
period was more significant in the presence of hypertension, renal impairment, or macroscopic hematuria at the 
time of biopsy. 

CONCLUSION: The prevalence of IgAN in Kuwait is about 9.2% of native kidney biopsies. Renal impairment or 
macroscopic hematuria at presentation was seen in patients with more aggressive renal lesions and contributed 
to poor outcome. 





gA nephropathy (IgAN) was first described in 

1968 by Berger and Hinglais.' It is now recognized 

as the most common primary glomerulonephritis 
worldwide.? It presents with hematuria and often pro- 
teinuria. Although a moderate degree of proteinuria is 
common in patients with IgAN, nephrotic syndrome is 
considered uncommon in these patients. The course 
of IgAN is variable, and 15% to 40% of patients prog- 
ress to end-stage renal disease over a period of 10 to 
20 years. The pathogenesis of IgAN is complex and 
not completely understood. Both environmental and 
genetic factors have been found to be involved in the 
disease onset and progression." Humoral immunity is 
believed to play an important role, characterized by the 
predominant mesangial IgA 1 deposition and associated 
secondary inflammatory response.’ Therapeutic efforts 


have been directed at either reducing or preventing an- 
tigen entry, as well as altering the abnormal immune 
response and its consequences. However, the appropri- 
ate therapy for IgAN remains uncertain, and curative 
therapy is still not available.^" The aim of this study was 
to review cases of IgAN treated at our institution over 
a 5-year period and to study the spectrum of clinical 
presentation and histopathological findings. 


METHODS 

All renal biopsies performed at the Mubarak Al Kabeer 
Hospital from January 2000 to December 2004 were 
retrospectively reviewed. Biopsies performed on adult 
patients with IgAN were selected and reviewed. 
Patients were excluded from the study if clinical or se- 
rologic evidence of Henoch Schonelin purpura, colla- 
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gen vascular diseases, liver cirrhosis, diabetes mellitus, 
or other kidney diseases was present. Kidney transplant 
cases were also excluded from the study. Clinical and 
laboratory data at presentation and during the follow- 
up period and the details of treatment were obtained 
by careful retrospective study of the hospital records 
of each patient. 

The histopathology glass slides were reviewed, 
and the pathology reports were retrieved from the 
Department of Pathology computerized filing system. 
Each kidney biopsy was prepared by cutting paraffin 
blocks into 3-um sections and staining 2 slides with 
periodic acid Schiff, 2 slides for hematoxylin and eo- 
sin, 1 slide for Jones methenamine silver and 1 slide for 
trichrome. Immunoperoxidase staining was also per- 
formed routinely on all slides for IgG, IgA, IgM and 
C3. Antibodies were from Dako, and titration was per- 
formed according to the leaflets with the antibody vi- 
als. Electron microscopy (EM) was not routinely done 
in all cases in the institution; however, in selected cases, 
EM was performed and the films were retrieved and 
reviewed along with the EM report. 

Numerical variables are expressed as mean (stan- 
dard deviation). The relationships within and between 
the clinical and the histopathological variables were ob- 
tained using the chi-square test or Fisher exact prob- 
ability test for categorical variables and nonparametric 
Mann-Whitney U test and Kruskal-Wallis test for 
continuous variables. P less than .05 was considered to 
be statistically significant. Statistical analysis was per- 
formed using SPSS for Windows version 16 (SPSS, 
Inc., Chicago, IL). 


RESULTS 
During the 5-year period, 1575 renal biopsies were 
performed with 871 biopsies on native kidneys and 
704 on transplanted kidneys. Eighty patients (repre- 
senting 9.2% of the native kidney biopsies, 5.1% of the 
total biopsies) were found to have IgA nephropathy 
according to the biopsy results. Eleven patients were 
excluded from the study because of missing data or the 
presence of any of the exclusion criteria. Sixty-nine pa- 
tients were enrolled in the study (Table 1). Serum IgA, 
C3, and C4 levels were all within the normal reference 
range. Serum antinuclear, anti-DNA double-stranded, 
anti-glomerular basement membrane and anti-neutro- 
phil cytoplasmic antibodies were all negative. 
Evaluation of renal biopsy slides was performed ac- 
cording to the Hass classification of IgA nephropathy 
(Table 2).* All tissues were found to stain negative 
for IgG, IgM and C3 (Figures 1, 2). Seven (10.4%) 


patients were treated with pulse methylpredniso- 
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Table 1. Clinical and laboratory data of patients having IgA 
nephropathy (n= 69). 


35.5 (10.1) 
50 (72.5) 
19 (27.5) 
43 (62.3) 
17 (24.6) 
35 (50.7) 


57 (82.6) 
12 (17.4) 
34 (49.3) 
35 (50.7) 
162.97 (148.1) 
48.2 (37.1) 
35 (50.7) 
31.3 (7.1) 
5.7 (1.9) 
2.0(1.1) 
2.7 (1.0) 
1.04 (0.15) 
0.94 (0.12) 
30 (43.5) 


7 (10.1) 
58 (84.1) 
41 (59.4) 
10 (14.5) 
18 (26.1) 
46 (66.7) 
3.6 (1.3) 


ETT umm 


"Protenuria >35 g/24h urine collection. "Serum creatinine >88.4 pmol/L). Values are 
mean (SD) unless otherwise indicated. 


56 (81.2) 
13 (18.8) 





crescent (PAS, x400). 
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Table 2. Histopathological spectrum of renal biopsy results 
according to Hass classification among IgAN patients (n-69). 


Class | 25 (36.2) 
Class II 19 (27.5) 
Class III 9 (13.0) 
Class IV 4 (5.8) 

Class V 12 (174) 
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Figure 2. Immunoperoxidase staining shows a prominent 
mesangial pattern (IgA immunoperoxidase, x400). 
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lone for crescentic lesions that presented as acute 
renal failure with no evidence of pulmonary hemor- 
rhage or systemic vasculitis; 41 (59.4%) patients were 
treated with oral corticosteroids; 10 (14.5%) received 
mycophenolate mofetil or azathioprine; 18 (26.1%) 
received cyclosporine; and 58 (84.1%) patients were 
treated with angiotensin-converting enzyme inhibi- 
tors or angiotensin-receptor blockers. Fish oil was giv- 
en as an adjuvant therapy in 46 (66.7%) cases. Females 
had a milder histological form of the disease (class I), 
whereas males tended to have more aggressive forms 
(classes IV and V) (P<.05) (Table 3). No relationship 
was found between the Hass classification and age at 
presentation, hypertension, presence of edema or the 
level of proteinuria (P>.05). Macroscopic hematuria 
was seen more in patients with class IV (75%) and 
class V (25%) IgAN than in patients with class I (8%) 
IgAN (P<.05). Renal impairment at presentation was 
seen more in patients with class IV (75%) and class V 
(91%) IgAN than in those with class I (28%) IgAN 
(P«.001). The levels of presenting serum creatinine 
and uric acid were higher in those with Hass classes 
III to V than in those with classes I and II (P«.001 
and «.05, respectively). 

Deterioration of renal function during the follow- 
up period was more significant in the presence of hy- 
pertension, renal impairment at time of biopsy, and 
macroscopic hematuria (P«.05) (Table 4), whereas 
the presenting levels of proteinuria, age, gender and 
Hass classification had nonsignificant effect on the 
deterioration of kidney functions (P>.05). The higher 
the level of presenting serum creatinine, the more the 
deterioration of renal function during the follow-up 


period (P« .05). 


DISCUSSION 

Many reports of glomerulonephritis associated with 
mesangial IgA deposits have been published since 
the original report on IgAN by Berger and Hinglais.’ 
The apparent incidence of this disorder has varied in 
studies from different countries. In France? Spain," 
Japan" and Italy? the incidence has ranged from 
11.796 to 43.396 of the total number of renal biop- 
sies. Much lower incidences have been reported in the 
Unites States," England" and Canada," with the in- 
cidence ranging from 2.0% to 8.5% in these countries. 
Berger" suggested that the higher reported incidence 
of this disease in certain countries compared to oth- 
ers may reflect the practice of routine annual urinaly- 
sis in the countries with high incidence rates. To the 
best of our knowledge, this is the first study in an 
Arab country demonstrating the incidence of IgAN. 
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Table 3. Relationship between clinical presentation and Hass classification (n=69). 


Gender 
Male 12 (48) 10 (52.6) 
Female 13 (52) 9 (47.4) 


Age at presentation 


<40 years 20 (80) 9 (47.4) 

> 40 years 5 (20) 10 (52.6) 
Hypertension 11 (44) 9 (47) 
Edema 13 (52) 6 (31.6) 
Nephrotic range 
Proteinuria 12 48) 6 (31) 
Macroscopic ; 
hematuria 28) 421) 
Renal impairment 7 (28) 8 (42.1) 
Presenting serum AA 
creatinine (umol/L) 84.4 (31.7) 171.3 (179.6) 
Serum uric acid 56 
(mmol/L) 312.6 (71.8) 381.4 (171.3) 


7(77.8) 3 (75) 11 (91.7) 5 
<. 
2 )22.2( 1 (25) 1(8.3) 
8 (88.9) 3 (75) 10 (88.3) 
m 
1(11.1) 1 (25) 2(11.7) 
4 (44.4) 3 (75) 8 (66) ».05 
5 (55.6) 2 (50) 4 (33.3) >.05 
5 (55.6) 3 (75) 8 (66.7) >.05 
0(0) 3 )75( 3 (25) <.01 
6 (16.7) 3 (75) 11 (91.7) «.001 
203.2 (198.7) 2885(845) — 2785 (140.1) © «001 
Ex. | 
428.2 (20.3) 459.5 (188) “412 (1439) © <0 





Values are number (%) or mean (SD). 


We reported the incidence to be 9.2% of native kidney 
biopsies in Kuwait. Since the original description of 
IgAN, a number of studies have attempted to correlate 
initial clinical and pathological findings with the sub- 
sequent course of the disease. The results of the pres- 
ent study are in accordance with those of the previous 
studies in showing that females had milder pathologic 
changes whereas males were shown to have more ag- 
gressive forms.” A difference in the incidence of mac- 
roscopic hematuria in adult patients was found when 
compared between various geographical regions.'? In 
European countries, the reported incidence exceeded 
5096:1920 whereas in Japan, the incidence ranged from 
15% to 31%.” This difference in distribution can be 
attributed to the difference in the nature of the dis- 
ease, which could be linked to genetic factors. The 
prognostic significance of macroscopic hematuria was 
found to be controversial. In the present study, mac- 
roscopic hematuria was detected in 17.2% of cases. 
It was associated with aggressive histologic findings 
and correlated with a poor prognosis. This confirmed 
the results arrived at by the Southwest Pediatric 
Nephrology Study Group." Moreover, Bennet and 
Kinciad-Smith? reported that renal function became 
significantly worse in those with macroscopic hema- 
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turia, and emphasized the high incidence of crescent 
formation in these cases. However, Clarkson et al? 
demonstrated that renal function and lesions were 
significantly better in patients with macroscopic he- 
maturia than in those without it. In our study, renal 
impairment at presentation was seen more in patients 
with class IV and class V IgAN than in those with 
class I IgAN. Correlations between more extensive 
pathologic features and severe clinical manifestation 
were also documented by Hass et al.” 

The presenting serum uric acid levels correlated 
with the pathologic findings of higher levels in those 
with Hass classes III to V IgAN than in those with 
class I and II IgAN. This confirmed the results of the 
study by Myllimaki et al, who proved a strong cor- 
relation between serum uric acid level and severity of 
renal damage on biopsy. 

The appropriate treatment for IgA nephropathy re- 
mains uncertain. No curative treatment is available.” 
In the present study, pulse methylprednisolone therapy 
followed by oral corticosteroids plus azathioprine or 
cyclosporine was used in cases of crescentic glomeru- 
lonephritis with acute renal failure. On the other hand, 
oral immunosuppressive treatment was used in cases 
of mild-to-moderate mesangial proliferation and was 
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Table 4. Factors determining worsening of the kidney function during the follow-up 


period (n=69). 


Gender 
Male 
Female 
Age 
<40 years 
>40 years 
Hypertension 
Yes 
No 
Hematuria 
Microscopic 
Macroscopic 
Proteinuria 
Non-nephrotic range 
Nephrotic range 


Renal impairment at 
presentation 


Yes 
No 
Edema 
Yes 


No 





Values are number of patients (%) 
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11 (25.6) 
2 (7.7) 


11 (22) 
2 (10.5) 


10 (28.6) 
3 (8.8) 


8 (14) 
5 (41.7) 


5 (14.3) 
8 (23.5) 


10 (28.6) 
3(8.8) 


6 (20) 
7079) 


11211131 article 


32 (74.4) 
24 (92.3) 


39 (78) 
17 (89.5) 


(714) 
31 (91.2) 


49 (86) 
7 (58.3) 


30 (85.7) 
26 (76.5) 


25 (71.4) 
31 (91.2) 


24 (80) 
32 (82) 


>.05 


>.05 


«.05 


«.05 


>.05 


<.05 


>.05 
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withheld if there was any evidence of chronic changes 
(glomerulosclerosis or tubulointerstitial atrophy) in 
the biopsy specimen. Angiotensin-converting enzyme 
inhibitor and/or angiotensin-receptor blockers was 
used as an adjuvant nonspecific antiproteinuric mea- 
sure in 84.1% of cases. 

The overall prognosis of IgAN remains to be con- 
firmed. In adult studies, the incidence of renal insuf- 
ficiency is found to vary from less than 10% to 4896 
in patients followed for more than 1 year," which is 
in agreement with the result of the present study, in 
which renal insufficiency was seen in 18.8% of the 
cases. Bartosik et al? proved that the clinical param- 
eters, such as hypertension and severity of protein- 
uria, appear to be stronger prognostic indicators than 
histological findings. Moreover, Van Der Peer et al? 
found that those with higher levels of hypertension 
and proteinuria and more marked histologic find- 
ings had greater deterioration of their renal functions 
during follow-up when compared with those with 
lower levels and less marked findings. Another study 
showed that females and younger patients were found 
to have a better prognosis." In the present work, 
deterioration of renal function during the follow-up 
period was more significant in the presence of hyper- 
tension, renal impairment at the time of biopsy, and 
macroscopic hematuria, whereas the presenting levels 
of proteinuria, age, gender and Hass classification had 
a nonsignificant effect on the deterioration of kidney 
function. 

In conclusion, the prevalence of IRAN in Kuwait is 
9.296. A multicenter study should be conducted to de- 
tect the exact incidence. About 18.8% of patients had 
deterioration of their renal function during the study 
period, but a longer follow-up is needed. 
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BACKGROUND AND OBJECTIVES: Prior to the mid-1980s, the treatment of choice for anal cancer was abdom- 
inoperineal resection. Currently, combined chemoradiation is the standard of care. Or objective was to analyze 
results of treatment for anal canal carcinoma treated with combined chemoradiation. 

DESIGN AND SETTING: Retrospective review of data in local cancer registry at King Faisal Specialist Hospital 
and Research Centre (KFSHRC) from a 12-year period (1993 to 2005). 

METHODS: We identified patients with confirmed diagnosis of anal canal squamous cell carcinoma. 
RESULTS: Of 40 patients identified, 33 were considered eligible for our analysis. All patients were treated by 
concurrent chemoradiation with mandatory treatment break (MTB) There were 10 (30%) local recurrences. Five- 
year progression-free survival (PFS) was 50.9%; overall survival (OS) at 5 years was 73.4%. Patients with stage II 
disease had a median PFS period of 10 years, with no relapses until their last follow-up. There was no statistically 
significant difference in PFS between patients with stage IIIA disease and those with stage IIIB disease—44.7% 
and 45%, respectively (P=.8). Five-year PFS according to ‘T’ stages was as follows: T1, 66%; T2, 7196; T3, 59%; 
T4, 30% (P».05). The 5-year colostomy-free survival (CFS) for all patients was 74%. Distant metastases were 
observed in 4 patients. 

CONCLUSION: Combined chemoradiation in treatment of anal cancer is effective in terms of local control and 
sphincter preservation. Five-year estimates of PFS, OS, as well as CFS, in patients treated with a MTB were sur- 
prisingly comparable to those determined in most non-MTB series. However, we reported a higher local failure 
rate, for which we are reevaluating our treatment protocol. 








nal carcinoma is a relatively rare malignancy, 

accounting for only 1.696 of cases of gastro- 

intestinal tract cancer in the U.S.' Squamous 
cell carcinoma is the most common histology among 
tumors arising in the anal canal.’ Variants of squamous 
cell carcinoma, such as transitional cell carcinoma, basa- 
loid carcinoma, large cell carcinoma, mucoepidermoid 
carcinoma and cloacogenic carcinoma, exhibit a natu- 
ral history, patterns of spread and prognosis similar to 
those of squamous cell carcinoma.’ Prior to the mid- 
1980s, the treatment of choice for anal cancer was ab- 
dominoperineal resection (APR), a procedure involving 
removal of the anus and rectum as well as their drain- 
ing lymph nodes, resulting in a permanent colostomy. 
The 5-year survival rate after APR for anal carcinoma 
is in the range of 40% to 70%, with worse outcomes for 
those with larger tumors and nodal metastases.’ APR 


is now reserved as salvage therapy for those individuals 
with persistent disease after combined chemoradiation. 
The use of chemotherapy in combination with radio- 
therapy was first evaluated in the early 1970s by a group 
at Wayne State University. Working on the observation 
that the use of fluoropyrimidine-based chemotherapy 
potentiates radiation, Nigro and colleagues used pre- 
operative 5-fluorouracil (5-FU) (1000 mg/m? continu- 
ously on days 1-4 and 29-32) and mitomycin (10-15 
mg/m/ on day 1) in combination with moderate-dose 
(30 Gy) external beam radiation therapy (EBRT).’ The 
first three patients treated with this regimen had no 
evidence of residual disease at the time of surgery, rais- 
ing the question of whether combined chemoradiation 
therapy obviated the need for APR. This approach was 
further evaluated in three phase III randomized con- 
trolled trials.*’ All three trials compared radiotherapy 
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with combined chemoradiation, but to date there has 
been no randomized trial to compare APR with chemo- 
radiation. However, chemoradiation is now considered 
the standard of care, as the patient is saved from having 
a permanent stoma. Mitomycin-based chemotherapy is 
still the standard of care, especially after the results of 
the RTOG 98-11, which showed that cisplatin-based 
chemotherapy is not superior to mitomycin and has 
even worse colostomy-free survival? The aim of this 
retrospective review was to evaluate and analyze our 
experience between 1990 and 2006 in the treatment 
of anal canal squamous cell carcinoma with concurrent 
chemoradiation. 


METHODS 
This was a retrospective analysis of patients with the 
diagnosis of squamous cell carcinoma of the anal canal 
treated from January 1993 to December 2005 (12 years) 
at King Faisal Specialist Hospital and Research Centre 
(KFSHRC). Patients were identified in our local can- 
cer registry. This study was approved by the Research 
Accreditation and Ethical Committee at KFSHRC. 
All pathological specimens referred from other hospi- 
tals were reviewed at our institution. Information taken 
from each patient chart included the following: gender, 
date of birth, nationality, tumor location, tumor size, 
nodal status, total radiation dose, dose per fraction, 
tumor control status, date of recurrence if any, date of 
last follow-up and records for radiation complications. 
Late radiation-complications were scored according 
to the Radiotherapy Oncology Group (RTOG) and 
European Organization of Research and Treatment of 
Cancer (EORTC) common toxicity criteria. 9 All pa- 
tients had a biopsy for diagnosis on the grounds that it 
was done initially upon referral. Abdominoperineal re- 
section was used as salvage treatment only. 
Radiotherapy consisted of two courses with a gap 
of 2 weeks, in 2 phases. Phase I treatment comprised 
whole pelvic radiation with the upper limit at the level 
of L5-S1, by means of two parallel opposing fields to 
a total dose of 24 Gy in 12 fractions over 17 days, fol- 
lowed by a period of rest of 2 weeks. Phase II, which 
included the initial gross disease with a 3-centimeter 
uniform margin, comprised the use of 3-feld technique 
(1 posterior field and 2 lateral fields) + a boost to the 
inguinal region using a direct electron field E6 to E12 
depending on the measured depth from the CT scan. 
The overall median tumor dose was 50 Gy. Most of the 
patients were planned to be treated using two-dimen- 
sional techniques, implementing data from diagnostic 
CT and/ or MRI, as the majority of patients presented 
early, viz., in the period during which three-dimensional 
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treatment planning was not yet routine practice in our 
department. All treatments were carried out on linear 
accelerators with energy ranging between 6 and 18 MV 
depending on tumor site. The standard chemotherapy 
schedule consisted of two cycles with mitomycin C at 
12 mg/m? given as bolus on day 1 of radiotherapy, and 
5-fluorouracil at 750 mg/m? /d given as continuous in- 
fusion from day 1 to day 5. The second cycle was started 
on the first day of the second radiotherapy course fol- 
lowing the mandatory break. 

All patients were seen in our combined colorectal/ 
radiation therapy clinic 2 months after the end of treat- 
ment, and then every 3 months for the first 2 years, every 
6 months in the third year and yearly thereafter. In each 
visit, all patients were examined thoroughly for local re- 
currence, using per rectal (PR) exam and/or sigmoid- 
oscopy. Magnetic resonance imaging or CT scan was 
requested whenever recurrence or disease progression 
was clinically suspected. Recurrence was determined 
radiologically and/or clinically followed by biopsy. Local 
tumor control was reported from the date of documen- 
tation of no evidence of disease by examination and/or 
imaging. 

All statistical analyses were performed with SPSS 
software (SPSS Inc, Chicago, IL, USA). Descriptive 
statistics are presented as number and percentage (fre- 
quency distribution). Analyses of local failure rate and 
survival were performed by the Kaplan-Meier method, 
and the log rank test was used to compare survival dis- 
tribution; a P value of <.05 was used for determining 
significance. 

Progression-free survival (PFS) was determined 
as the period from the date of initial diagnosis to the 
date of progression, death from any cause or to the date 
of last contact for nonprogressing surviving patients. 
Colostomy-free survival was determined as the period 
from date of diagnosis to the date of recurrence salvaged 
by colostomy. Overall survival (OS) was defined as the 
period from date of diagnosis to date of last follow-up 
or death from any cause. Potential prognostic factors for 
local control were assessed for statistical significance by 
the log-rank method for binary variables and the Cox 
proportional hazards model for continuous variables. 


RESULTS 

We identified 40 patients with a confirmed diagnosis of 
squamous cell carcinoma of anal canal. Seven patients 
were excluded from the study—three patients treated by 
primary surgery and four patients who refused any treat- 
ment. Patient characteristics are described in Table 1. 
Median follow-up period for all patients was 2 years 
(range, 2 months to 11 years). Of 40 patients, 33 were 
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Table 1. Characteristics of patients. 


Gender 
Male 20 (60.6) 
Female 13 (39.4) 
Mean age, range (years) 59, 28-80 
T stage 
11 4 (12.12) 
T2 10 (30.3) 
T3 5 (15.15) 
T4 12 (36.4) 
Tx 2 (6) 
Nodal stage 
No 20 (60.6) 
N1 1(3) 
N2 6 (18.2) 
N3 4 (12.1) 
Nx 2 (6.1) 
Stage 
| 0 (0) 
I 5(15) 
IA 16 (48.6) 
IB 12 (36.4) 
Nationality 
Saudi 28 (84.8) 
Non-Saudi 5 (15.2) 
Symptoms 
Anal pain 3 (9.1) 
Bleeding per rectum 6 (18.2) 
Anal pain and bleeding 9 (27.3) 
Mass 8 (24.2) 
Mass and pain 7 (21.2) 


considered eligible for analysis; there were 13 (39.4%) 
females and 20 (60.6%) males. The most common pre- 
senting symptoms were anal pain and bleeding. Mean 
age was 59 years (range, 28-80 years). Twelve patients 
had T4 disease, but most were diagnosed with NO dis- 
ease (60.6%). Thirty-one (93.3%) patients were treated 
with radiation therapy; all patients were treated by che- 
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motherapy concurrently with radiotherapy. The median 
dose of radiation was 50 Gy. Thirty-one (94%) patients 
received a radical dose of radiotherapy. On account of 
poor performance status, 2 patients received a pallia- 
tive dose of 30 Gy in 10 fractions. Sixteen patients pre- 
sented with stage IIIA disease; 12 with stage IIIB; and 
only 5 patients with stage II disease. No stage I patients 
were included in this cohort. As a consequence of man- 
datory treatment-break protocol, more than 9096 of the 
patients completed their radiation treatment without 
interruptions. 

There were 10 (30%) local recurrences, all of which 
were within the original primary site. Five-year PFS was 
50.86%; OS at 5 years was 73.4% (Figures 1 and 2). 
Patients with stage II disease (only 5 patients) had a 
median PFS period of 10 years, with no relapses until 
their last follow-up. There was no statistically signifi- 
cant difference in PFS between patients with stage IIIA 
disease and those with stage IIIB disease—44.7% and 
45%, respectively (P=.8). Five-year PFS according to T 
stages was as follows: T1, 6696; T2, 71%; T3, 59%; T4, 
30% (P>.05). The 5-year colostomy-free survival for all 
patients was 74%, Distant metastases were observed in 
4 patients. Of these, 2 developed liver metastases; 1 peri- 
toneal metastases; and 1 pulmonary spread. Concerning 
acute toxicity, based on RTOG-EORTC toxicity crite- 
ria, 19 (51.5%) were grade I, 16 (48%) were grade II, 
and 3 (9%) were grade III. Diarrhea was observed in 4 
(12%) patients, vomiting in 7 (21%), and oral mucositis 
in 2 (6%). Late complications were minimal, with 1 pa- 
tient developing anal canal stenosis (Tables 2 and 3). 


DISCUSSION 

Treatment for anal canal squamous cell carcinoma has 
changed dramatically during the past 20 years and is of- 
ten considered as a model for organ-preservation treat- 
ment. Before 1980, APR was considered the standard 
treatment. The publishing of the results of the study by 
Nigro et al in 1981 elicited more interest in the com- 
bined-treatment approach, with concurrent chemoradi- 
ation.” They reported on three patients with squamous 
cell carcinoma of the anal canal who after preoperative 
radiation with concurrent chemotherapy achieved com- 
plete remission of the primary tumor at the time of sur- 
gery. Ihe radiation dose was 30 Gy, and the chemother- 


10 Since then, 


apy was based on 5-FU and mitomycin. 
this combined modality has been performed all over the 
world, and a number of phase II trials have shown local 
control and survival similar to those reported with radi- 
cal surgery, keeping APR for salvage.'''" This strategy is 


considered standard for treatment of anal canal cancer, 
yet without phase III prospective and randomized trials, 


Ann Saudi Med 31(2) March-April 2011 www.saudiannals.net 


ANAL CANAL CARCINOMA 





0.8 


Cum Survival 
o 
eo 


o 
a 


0.2 


0.00 2.00 4.00 600 800 10.00 12.00 
Years of Follow-Up 











Figure 1. Five-year progression-free survival. 
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Figure 2. Overall survival at 5 years. 


questions still remain, including the optimal dose vol- 
ume of radiation therapy for adequate local control." 
The UKCCCR (UK Coordinating Committee 
on Cancer Research) trial reported a 3-year local fail- 
ure rate of 39% in patients treated with chemoradia- 
tion.^ The European Organization for Research and 
Treatment of Cancer reported an overall 5-year sur- 
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Table 2. Acute toxicity grading. 


Grade I 19 (51.5) 
Grade Il 16 (48) 
Grade III 319) 


Table 3. Treatment toxicity. 


Diarrhea 4(12) 
Vomiting 7 (21) 
Mucositis 2 (6) 
Late toxicity 

Anal stenosis 1(3) 





vival of 56% for all patients, with patients treated with 
combined modality therapy having a 5-year survival of 
slightly more than 6096.7 The RTOG 92-08 began as a 
single-arm phase II trial for patients with anal cancer; 
the treatment protocol incorporated radiotherapy in a 
dose of 59.4 Gy with a chemotherapy regimen com- 
prising 5-FU + mitomycin C with a mandatory 2-week 
break, which was amended after completion to evalu- 
ate the same treatment regimen without a treatment 
break.'® Five-year estimates of progression-free sur- 
vival and colostomy-free survival were 53% and 58%, 
respectively.^ Survival in nonmandatory treatment- 
break cohort of RTOG 92-08 was higher compared to 
that in the mandatory treatment-break cohort, and was 
comparable to that in other series with uninterrupted 
treatment protocols mentioned above. However, it is 
important to keep in mind that the sample size in both 
cohorts of the RTOG 92-08 was very small. While es- 
tablishing the need for mitomycin C with a radioche- 
motherapy protocol, the RTOG 87-044 also showed a 
sizable rate of 19% (radiotherapy + 5-FU + mitomycin 
C arm) to 30% (radiotherapy + 5-FU arm) of local re- 
gional failure. These results are comparable to our data 
as well as that of the RTOG 92-08. The relatively high- 
er failure rate seen in patients with a mandatory treat- 
ment break in the RTOG 92-08 and our series could 
have been secondary to repair of sublethal damage or 
tumor repopulation.'^ 

In our analysis, the local failure rate was approxi- 
mately 3096. Five-year PFS was 50.8696; OS at 5 years 
was 73.4%. Long-term data from the RTOG experi- 
ence and data reported by other authors have suggest- 
ed a local failure rate of 20% to 30%, particularly for 
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advanced T stage disease. Our results are comparable 
to those reported in the literature using the same che- 
motherapy scheme, but with different radiation therapy 
schedules, suggesting that our treatment strategy with 
chemotherapy and spilt-course radiation was still effec- 
tive for local tumor control and sphincter preservation, 
keeping in mind, however, our small sample size. Out of 
10 patients with locally recurrent disease in our cohort, 
8 were salvaged with APR, whereas 2 received systemic 
chemotherapy following palliative colostomy. 

‘The median dose in our analysis was 50 Gy. Dose es- 
calation has been considered to improve the local failure 
rate. M. D. Anderson Cancer Center experience showed 
local control rates of 31%, 71% and 80% for doses of 
45-49 Gy, 50-55 Gy and 55-60 Gy, respectively.". Data 
from Massachusetts General Hospital, for patients 
treated with EBRT, 5-FU, and mitomycin C, with doses 
lower than 54 Gy, confirmed a significantly lower rate of 
local control when compared to a dose of 54 Gy. 

A combined modality of treatment for patients with 
anal cancer can cause morbidity due to its potential for 
treatment interruptions owing to gastrointestinal and 
dermatologic toxicities. In our cohort of patients, only 1 
patient developed grade I cutaneous toxicity and there 
were no reported incidences of > grade 3 late toxicity, 
which is in accordance with reports found in the lit- 
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erature. 


Cummings et al reported that an interrupted 
course of chemoradiation produced less severe normal- 
tissue damage compared to an uninterrupted course of 
radiation. Dermatologic and gastrointestinal late tox- 
icities were also reported in 122 (42%) of 292 patients 
receiving chemoradiation in the UKCCCR trial. Allal 
et al reported that morbidity correlated significantly 
with anatomic location of tumor and prescribed exter- 
nal-beam dose.” In addition, Hung et al reported only 
a 2% (3 patients) chronic toxicity in patients treated 
with cisplatin-based chemoradiation.”! It is unknown if 
the lack of late toxicity experienced by patients treated 
in our series, as well as patients in RTOG 92-08, was 
secondary to the mandatory treatment break or other 
treatment-related factors." 

This retrospective review accentuates the fact that 
combined chemoradiation in treatment of anal cancer is 
effective in terms of local control and sphincter preser- 
vation. Five-year estimates of disease-free survival, OS 
and colostomy-free survival in patients treated with our 
mandatory treatment-break protocol were surprisingly 
comparable to those of most nonmandatory treatment- 
break protocol series; however, we reported a higher 
local failure compared to that in RTOG 87-04. Late 
toxicity was low; nevertheless, treatment breaks in anal 
cancer should be kept to a minimum. 
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BACKGROUND AND OBJECTIVES: Organophosphate poisoning (OP) is a serious clinical condition that may 
sometimes be fatal. The aim of this study was to determine whether the Glasgow coma scale (GCS), and serum 
acetylcholinesterase and leukocyte levels have prognostic value in acute OP poisoning. 

DESIGN AND SETTING: Retrospective review of records of patients admitted to the intensive care unit of Selcuk 
University, Meram Medical Faculty, Emergency Department, Konya, Turkey, between January 2006 and January 
2009. 

METHODS: We studied acutely OP-poisoned patients admitted within 24 hours after OP exposure. 

RESULTS: The mean age of the 25 patients was 37 years (range, 20-80 years). Three (12%) of the 25 patients (male- 
female ratio, 12:13) died. The mean GCS values of the patients who died were significantly lower compared to 
those of the group that survived (4 vs 11.7, respectively P<.05). While the mean serum acetylcholinesterase levels 
were lower in the patients who died, the difference in the mean serum acetylcholinesterase levels between the pa- 
tients who died and the ones who survived was not statistically significant (3841 IU/L vs. 1768 IU/L, respectively). 
CONCLUSION: Although serum cholinesterase values can be used in the quick diagnosis, their efficiency at pre- 
dicting outcome in patients with OP poisoning has not been established. It has also been determined that serum 
leukocyte values have no prognostic value in OP poisoning, but GCS values have been found to be effective in 


predicting the outcome. 


rganophosphate (OP) compounds are fre- 

quently used as pesticides in countries that 

have a great deal of agricultural activities. OP 
poisonings are often encountered in Turkey as it is an 
agricultural country.' It has been reported in a statisti- 
cal assessment conducted in the USA in 2003 that 18 
out of every 100000 agricultural laborers are exposed 
to pesticide-associated poisoning, and a total of 7500 
OP poisonings occur annually.” 

OP compounds increase the accumulation of ace- 
tylcholine in the synaptic gap through inhibition of 
acetylcholinesterase and decrease in the degradation 
of acetylcholine, thus leading to excessively increased 
cholinergic activity and the appearance of cholinergic 
symptoms. Oximes like pralidoxime cause acetylcholin- 
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esterases to reactivate by binding to OP and carbamates 
that have been bound to acetylcholinesterases.’ Since 
penetration of oximes into the central nervous system 
is limited, the actual effect is on the peripheral nervous 
system. OPs are quickly absorbed through the respira- 
tory system, gastrointestinal system and mucosa, and 
they can be absorbed quickly from the skin as they are 
lipophilic compounds. The severity of OP poisoning dif- 
fers depending upon the compound and its quantity, 
the way the exposure has occurred and the time at which 
treatment is initiated. Pesticide poisonings have a low 
mortality rate (0.04% to 1%) as long as they are treated 
appropriately; and the major reason for death is respira- 
tory insufficiency." OPs lead to undesired effects on the 


central nervous system, cardiovascular system, respira- 
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tory system, urogenital system, neuromuscular junction, 
and metabolic and endocrine systems. Muscarinic symp- 
toms like miosis, bradycardia, bronchospasm, urine and 
fecal incontinence; and nicotinic symptoms like muscle 
weakness, muscle fasciculations, tachycardia, loss of con- 
sciousness and globe vesicale occur. 

In the present study, patients with OP poisoning 
who had been followed up in the intensive care unit 
were examined. Demographic data and the effects of 
serum acetylcholinesterase leukocyte values and admis- 
sion Glasgow coma scale (GCS) values on the length 
of stay and mortality due to OP poisoning were inves- 


tigated. 


METHODS 

Patients with OP poisoning who had been followed 
up in the intensive care unit of SUMMEF (Selcuk 
University, Meram Medical Faculty), Emergency 
Department, from the beginning of January 2006 to 
the end of December 2008 were retrospectively exam- 
ined. Computer records of patients with OP poisoning 
who had presented between these dates were exam- 
ined. Leukocyte levels, acetylcholinesterase levels and 
GCS levels on admission; and length of stay of these 
patients were recorded, and the correlation between the 
obtained outcomes was investigated. The obtained out- 
comes were evaluated with the help of the Spearman 
rank correlation test and the Mann-Whitney U test by 
using SPSS 13.0 software. The outcomes with P values 
<.05 were considered significant. 


RESULTS 

Twenty-five patients (male-female ratio, 12:13) were 
included in this study. The mean age of the patients 
was 37.8 years with a median of 35 years; the young- 
est patient was 20 years of age and the eldest was 80 
years old. Six (24%) patients were farmers, and they 
had been accidentally exposed to OP poisoning. One 


Table 1. Outcomes of 25 organophosphate-poisoned patients. 


Length of stay 
Mean (days) 
Median (days) 

Glasgow coma scale 
Mean 


Median 
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1.3 4.1 8.3 
1.0 2.5 7.0 
4 13.4 9.7 
3 15 10.5 
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(16.6%) patient in this group died. A total of 3 patients 
(12%) among the 25 died, 4 (16%) were transferred to 
other clinics and 18 (72%) were discharged from the 
intensive care unit. The mean and median lengths 
of stay of these patients were found to be as follows 
(Table 1): 1.33 days and 1 day for patients who had 
died, 4.1 days and 2.5 days for discharged patients, 
and 8.3 days and 7.0 days for patients who had been 
transferred to other clinics, respectively. The patients 
that died did so on the first or second day. The lowest 
mean cholinesterase level was 1768 IU/L and the high- 
est leukocyte value was 18.6 K/uL among the patients 
who died, whereas the mean acetylcholinesterase level 
was 3841 IU/L and the mean leukocyte level 13.4 K/ 
uL among the patients who had been discharged from 
the intensive care unit. The outcomes were not statisti- 
cally significant (P>.05). The mean and median GCS 
values were found to be as follows: 4 and 3 for patients 
who had died, 13.4 and 15 for discharged patients, 
9.7 and 10.5 for patients who had been transferred to 
the other clinics, respectively. The correlation between 
mortality and GCS values was statistically significant 
(P«.05), but it was not significant between the GCS 
values and the length of stay (P>.05). 


DISCUSSION 
OP and carbamate compounds are used commonly in 
agricultural countries, and they have been used for mili- 
tary purposes (including terrorist attacks) and for treat- 
ment of diseases like myasthenia gravis. OP poisonings 
can present to the emergency services with several clini- 
cal symptoms, and although they progress quickly and 
can be mortal, many are of a moderate exposure and 
symptoms generally disappear quickly. OP exposure 
can occur as a suicide attempt or as an accident. The 
absorption of OP compounds differs according to the 
route of exposure. While the symptoms after oral in- 
take begin in hours, they develop more quickly when 
exposure occurs through inhalation. 

In a study related to OP poisoning that was similar 
to ours, the mean age of the patients was stated as 21 
years, and 75% of the patients were under 25 years of 
age. In the present study, the mean age was 37.8 years. 
This difference can be explained by the difference in so- 
cioeconomic status of the study populations, in addition 
to the fact that the present study included only those 
patients who had been treated at the intensive care unit. 

Defining the factors that affect the prediction of 
mortality and prognosis in OP poisoning will help guide 
follow-up and treatment in the intensive care unit. GCS 
is a scoring system developed by Jennett and Teasdale 
to evaluate the neurological condition of the patient, 
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particularly in patients with head trauma, but it was re- 
ported in 1978 that it can also be used to define prog- 
nosis in nontrauma patients’? Hypoperfusion occurring 
in the central nervous system as a result of neuropathy 
and the added hemodynamic abnormalities in OP poi- 
soning cause the GCS value to decrease, and low values 
of GCS indicate the potential for development of respi- 
ratory insufficiency and prognosis." Davies et al stated 
that patients with a GCS value under 13 need intensive 
monitoring and treatment and that half of the patients 
who had died because of OP were those with mild 
symptoms on admission. Therefore, they suggested that 
patients presenting with OP poisoning must be closely 
monitored and treated even if they are asymptomatic on 
admission." In the present study we also found a sta- 
tistical correlation between GCS values and mortality, 
while there was no statistically significant correlation 
between the GCS values and length of stay. 

OP compounds cause irreversible inhibition of 
acetylcholinesterase and create several symptoms, col- 
lectively referred to as a cholinergic crisis, by causing 
acetylcholine to accumulate at the synapse and over- 
stimulate the central and peripheral nervous systems. 
‘The resulting muscarinic and nicotinic symptoms may 
continue for days or months until the acetylcholinester- 
ase enzyme forms again. In studies similar to ours, the 
relationship between acetylcholinesterase level and the 
severity of OP poisoning has been examined, but there 
has been no common conclusion. Goswamy et al have 
stated that measurement of the acetylcholinesterase level 
is useful in predicting the prognosis in OP poisoning,” 
but the dominant view is that there is no relationship. In 
a study conducted by Aygun et al on patients with OP 
poisoning, acetylcholinesterase levels on admission-were 
evaluated, and low levels of serum acetylcholinesterase 
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were reported to support the diagnosis of acute OP poi- 
soning, but acetylcholinesterase levels were not related 
to clinical severity." In the study conducted by Cherian 
et al on 21 patients with OP poisoning, no significant 
difference was found in serum acetylcholinesterase lev- 
els between the group treated with pralidoxime and the 
group that received placebo. In our study, serum ace- 
tylcholinesterase level did not correlate statistically with 
mortality and length of stay. Some authors suggest that 
the reduction of serum acetylcholinesterase level and the 
corresponding clinical manifestation should be evalu- 
ated together, which would further benefit treatment 
planning.' It should be noted that in the present study, 
mean serum acetylcholinesterase levels were also lower 
in patients who died. 

Laboratory data has been reported in several cases of 
OP poisonings. In three similar but separate studies, the 
leukocytosis rates were determined to be between 30% 
and 4496,77? whereas the leukocytosis rate was found to 
be 76% in our study. However, a statistically significant 
correlation was not found between leukocyte levels and 
length of stay or mortality, although there were Higher 
leukocyte levels in patients who died. 

OP poisonings are frequent, but if treated appropri- 
ately and in time, are rarely fatal. Of the parameters we 
used to predict prognosis, a statistical correlation was 
found only between GCS values and mortality; there 
was no correlation between GCS values and length of 
stay. Furthermore, a statistically significant correlation 
between serum acetylcholinesterase and leukocyte levels 
on the one hand and length of stay and mortality on the 
other could not be determined. The outcomes are in line 
with the fact that serum acetylcholinesterase and leuko- 
cyte values can be used in the diagnosis, but they do not 
have a value in the prognosis. 
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BACKGROUND AND OBJECTIVES: Different nutritional and environmental factors are responsible for the 
pathogenesis of goiter, but iodine deficiency is the most important factor. However, little is known about the 
natural course of benign thyroid nodules in euthyroid patients over time. Few studies have used ultrasonographic 
evaluation to address this issue, especially in iodine-deficient areas. In this study, we present the long-term 
follow-up of benign thyroid nodules in a iodine-deficient area. 

DESIGN AND SETTING: Cross-sectional study at a tertiary referral center. 

PATIENTS AND METHODS: This study included 62 randomly selected patients with benign euthyroid nodule. 
Thyroid volume and nodules were measured with sonography. lodine intake was estimated by patient diet his- 
tory and by measuring iodine excretion in spot urine samples. Patients were followed one year. 

RESULTS: Patients were divided into three groups according to level of urine iodine excretion: Group 1: «50 pg/L 
(severe iodine deficiency group), Group 2: 50-100 pg/L (mild iodine deficiency group), Group 3: >100 pg/L (io- 
dine sufficient group). The presence of additional disease (hypertension, diabetes mellitus, coronary heart disease, 
chronic renal failure and a history of any medication for chronic disorder) and smoking rates were significantly 
higher in first group compared to the second and third group. Among groups, no significant difference was ob- 
served in either right or left thyroid lobe volume after one year. A clinically significant increase in nodule volume 
was observed in the first group, while there was a significant decrease in the second and third group. 
CONCLUSION: In this study, iodine deficiency was associated with an increase in thyroid nodule volumes. 
Smoking rates were higher in iodine deficient groups. It is thought that smoking impairs iodine intake or absorp- 
tion consistent with a previous report. 





hyroid nodules are common clinical findings.’ 
Endemic goiter and iodine deficiency is an im- 
portant public health problem particularly in 
some areas of Turkey as it has been all over the world.’ 
Different nutritional and environmental factors are re- 
sponsible for the pathogenesis of goiter but iodine defi- 
ciency is the most important factor. Iodine is an essential 
component of thyroid hormones. A minimum of ap- 
proximately 70 ug of iodine is therefore needed to pro- 
duce thyroid hormones in the thyroid gland each day.’ 
The prediction of iodine intake is difficult? The 
standard measure of iodine nutrition in a community 
or country is the median urinary iodine excretion, ex- 
pressed in micrograms per liter. The values correspond 
to 70 to 80 percent of the daily iodine intake, which of- 


ten varies widely among people in the same community 
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or country. According to the WHO, a median urinary 
iodine excretion of 100 to 199 pg/L indicates that the 
iodine intake is adequate.” 

Gutekunst et al found a higher prevalence of thyroid 
nodules in an iodine-deficient area compared with an 
iodine-sufficient area." However, little is known about 
the natural course of benign thyroid nodules in euthy- 
roid patients over time. Therefore, the purpose of the 
current study was to evaluate the association between 
iodine intake, smoking, urine iodine excretion and eu- 
thyroid noduler disease. 


PATIENTS AND METHODS 

Sixty-two patients were recruited from the outpatient 
clinics of Ankara Numune Education and Research 
Hospital. All patients had thyroid nodules determined 
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Table 1. Patient characteristics in by level of urine iodine 
excretion. 


Mean age 
(years) 49.5 (7) 41.8 (13)  453(12) 45.5 (11) 


Presence of 12 1 6 25 


additional 1 E 
disease (66.7%) (38.9%) ^ (23.19) (40.3%) 




















lodine rich 4 12 19 35 
diet (22.2%) (66.7%) (73.1%) (56.5%) 
; 9 2 8 19 
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Figure 1. Nodule volume changes between groups before 

and after follow up by urine iodine level. (Group 1: «50 pg/L 
[severe iodine deficiency group], Group 2: 50-100 pg/L [mild 
iodine deficiency], Group 3: »100 ug/L [iodine sufficiency]). The 
nodule volume increase in first group patients was statistically 
significant when compared to the nodule volume decrease in 
second and third group patients (P=.002, P<.001, respectively). 
The horizontal lines in the middle of each box indicate the 
median, the top and bottom borders of the box mark the 25th and 
75th percentiles. The whiskers above and below the box mark 
the maximum and minimum levels. Open circles indicate outliers. 
Asterisks represents extreme cases. 


by ultrasonography. Cytology by fine-needle aspiration 
showed tumors to be benign. Patients with nodules 
greater than 2 centimeters, cystic nodules, or neoplastic 
lesion were excluded from the study. All patients were 
clinically euthyroid with normal levels of serum free T4 
and thyroid stimulating hormone (TSH). 

All patients were asked about the presence of chron- 
ic disease like diabetes mellitus, hypertension, coronary 
heart disease, and others, and patients with serious car- 
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diovascular disease, liver disease, renal disease were ex- 
cluded. Chronic diseases under control were considered 
an of additional disease and were included in the study. 
A semi-quantitative food frequency method was 
used to investigate the usual iodine intake of the sub- 
jects. The questionnaire contained questions regarding 
the average food consumption frequency. The food items 
included those with a relatively high iodine content. All 
patients were divided into three groups according to lev- 
el of urine iodine excretion analyzed at first visit. Group 
1: «50 pg/L (severe iodine deficiency group, n=18), 
Group 2: 50-100 pg/L (mild iodine deficiency group, 
n=18), Group 3: >100 pg/L (iodine sufficient group, 
n=26). Serum free T4 and TSH were checked, and dif- 
ferences in thyroid ultrasono graphic findings before 
and after follow up were noted. The measurements of 
nodule diameter were performed by the same person 
using high-resolution sonography (General Electric 
LOQIC 400, USA). Nodule volumes were calculated 
from the ultrasound measurements by multiplication 
of three diameters and the constant value 0.52. Serum 
TSH and free T4 concentrations were measured by an 
Abbott Architect 2000 device (Illinois, USA) with che- 
miluminesence microparticule immunassey methods. 
Normal ranges were 0.9-1.7 ng/mL for freeT4 and 0.2- 
4.2 mIU/L for TSH. In the early morning first voided 
urine samples were analyzed by Sandell-Kolthoff reac- 
tion with spectrophotometry for iodine concentration. 
Statistical evaluations were performed with Shapiro 
Wilk test, the t or Mann Whitney U test, one-way 
ANOVA, the Kruskal Wallis test, and the Pearson 
chi-square test. Initial thyroid volumes, nodule volumes 
and thyroid functions were compared with the values 
after one year follow up by the dependent t test and 
Wilcoxon test. Significance was defined as P«.05. 


RESULTS 

Between groups mean age ( P-.14) and disease duration 
(P=.97) were similar (Table 1). The presence of addi- 
tional disease (P=.004) and smoking rates (P=.011) 
were significantly high in the first group compared to 
the third group. In the first group the percentage of 
iodine-rich fed patients was 22% while it was 73.1% in 
third group ( P«.001) (Table 1). 

There was no significant differences among groups 
in the number of thyroid nodules larger than one centi- 
meter (P=.787). No statistically significant change was 
observed in right, left lobe nor nodule volume before 
and after one year follow up period (P values for chang- 
es were .79, .96, .318 respectively, Table 2). Thyroid 
lobe and nodule volume changes after one-year follow 
up were shown in Tables 1 and 2. 
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In first group, the mean nodule volume was 0.468 cm? 
at the initial visit and increased to 0.672 cm’ after one 
year follow up. This volume increase was 45.6%. Fifteen 
of 18 patients showed an increase, but two showed a de- 
crease in nodule volume and one patient had no change. 
Although a decrease in mean nodule volume was ob- 
served in two patients, the difference was not found to 
be statistically significant. In third group mean nodule 
volume decreased from 0.47 cm? to 0.33 cm’. This 
volume decrease was 29.7% (Figure 1). Sixteen of 26 
patients showed a decrease, but six showed an increase 
in nodule volume and four patients had no change. 
The nodule volume increase in first group patients was 
found to be statistically significant when compared to 
the nodule volume decrease in second and third group 


patients (P values; P=.002; P<.001 respectively), 


DISCUSSION 

We divided patients into three groups so as to detect the 
effect of iodine deficiency at any level. No relationship 
was found between thyroid volume and urine iodine ex- 
cretion, even in patients with severe iodine deficiency. A 
relationship between thyroid nodule volume and urine 
iodine excretion was observed. Increased iodine excre- 
tion, which reflects iodine intake, is inversely related to 
thyroid nodule volume. 

An increased level of iodine intake is associated with 
a decreased thyroid nodule volume. We have empha- 
sized the importance of a critical level of urine iodine 
excretion that is related with thyroid nodule enlarge- 
ment. We think that further studies are needed to de- 
termne cut off value of urine iodine excretion. Patients 
with thyroid nodules can be nourished by an iodine- 
rich diet, confirmed by urine iodine excretion, to control 
the thyroid nodule growth. 

Iodine deficiency is an important public health prob- 
lem in Turkey as in other parts of the world. Of the 
many studies on iodine deficiency, most have not shown 
a relationship between urine iodine level and prognosis 
of the thyroid nodule.? Ultrasonography is the rec- 
ommended method for evaluating thyroid nodules for 
volume and consistency. Eighty-five to 90 percent of 
daily iodine intake is excreted by the urine. Thus, the 
urine iodine level is an important parameter that re- 
Hects the iodine levels of a geographic area and effects 
chronic iodine deficiency on thyroid gland volumes. In 
a European study, a relationship was shown between 
urine iodine level and goiter.'* However, another study 
showed no relationship between urine iodine level and 
goiter.” It is known that in a state of iodine deficiency, 
free T4 levels are low and TSH levels are normal or 
high as an adaptation mechanism TSH levels increase 
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Table 2. Right lobe volume, left lobe volume and nodule volume at first visit and at one- 
year follow-up visit. 


Group 1 12.36 (16) 1.970 
initial right Group 2 18 8.035 (4) 3.360 
lobe volume Group3 26 11.74 (9) 4.620 
Total 62 10.83 (10) 1.970 
Group 1 18 — 1277(8) 2600 
Last right Group 2 18 8.534 (3) 3.650 
lobe volume Group3 26 11.29 (9) 3.030 
Total 62 10.91 (11) 2.680 
Group 1 18 8.639 (118) 0.450 
Group 2 18 6.528 (3) 1.560 
Initial left i 
lobe volume Group 3 26 7.901 (3) 2.190 
Total 62 7.3 (6) 0.450 
Group 1 18 10.04 (15) 0.960 
Last left Group 2 18 7.440 (3) 2.730 
lobe Group 3 26 9.609 (8) 3.040 
Volume 
Total 62 - 9.097 (10) 0.960 
Group 1 18 0.4868 (0.5) 0.014 
Initial Group 2 18 0.865 (1) 0.072 
nodule Group 3 26 0.470 (0.4) 0018 
volume 
Total 62 0.586 (0.7) 0.014 
Group 1 17 0.672 (0.8) 0.031 
Group 2 18 0.783 (0.9) 0.024 
Last nodule 
volume Group 3 23 0.339 (0.3) 0.014 
Total 58 0.579 (0.7) 0.014 














and thyroid volumes are effected by high TSH levels 


increase. 


The relationship between iodine intake and thyroid 
nodule formation is not clear. Thyroid size and urinary 


iodine excretion level are the most widely used mea- 


sures of iodine status. 


Rasmussen et al showed an inverse relationship be- 


tween 24-hour urine iodine excretion with thyroid vol- 
ume. For spot urine values, the same relationship was 
shown but it was not found to be statistically signifi- 
cant. No relationship was found between thyroid nod- 
ule formation and iodine level in that study." 

In our study, additional disease and smoking rates 
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were significantly higher in the first group compared 
to the third group. The percentage of patients with 
iodine-rich diets was significantly higher in the third 
group compared to the first and second group. We 
think that the increased rate of smoking and the pres- 
ence of additional disease may have caused this much 
iodine intake variation in same geographic area. In our 
study, thyroid and nodule volumes were measured by 
same examiner and ultrasound machine. The fact that 
patients were evaluated periodically for one year is a 
major advantage of our study. On the other hand, the 
small sample size is a disadvantage. 

This study has shown the significance of iodine de- 
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ficiency and detection of this situation by measuring 
urinary iodine excretion and also the significant effect 
of iodine deficiency on nodular goiter. In iodine-defi- 
cient groups, smoking rates were higher. It is thought 
that smoking impairs iodine intake or absorption, 
which is consistent with a previous report by Knudsen 
et al. 

As shown in this study, an increased level of iodine 
intake is associated with a decreased thyroid nodule 
volume. Patients with thyroid nodule volumes related 
to iodine deficiency can be evaluated and if needed, 
iodine supplementation can be recommended by an 
iodine-rich diet. 
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BACKGROUND AND OBJECTIVES: Analysis of the role of different alleles of human leukocyte antigen (HLA) in 
rheumatoid arthritis (RA) patients is necessary in many populations and geographical areas. The aim of the pres- 
ent study was to investigate the frequency of HLA-DRBI alleles in RA patients, comparing with that in control 
group in southeast Iran. 

DESIGN AND SETTING: Case-control study of rheumatoid arthritis patients referred to rheumatology clinic at 
university hospital. 

PATIENTS AND METHODS: The frequency of HLA-DRB1 alleles was determined in 79 RA patients and 3 
healthy subjects in Zahedan, southeast Iran. HLA-DRB1 allele types were identified by polymerase chain reac- 
tion with sequence-specific primer (PCR-SSP). 

RESULTS: The HLA-DRB1*10 allele showed a significantly higher frequency in patients with RA (OR=2.698, 
95% Cl=1.087-6.699, P=.045), while the frequency of DRB1*03 allele in these subjects was significantly lower 
than that in the control group (OR=0.447, 95% CI-0.2285-0.8729, P=.021). The frequencies of DRB1*01, 
DRB1*04, DRB1*07, DRB1*09, DRB1*11, DRB1*13, DRB1*14, DRB1*15, DRB1*16 were not significantly 
different between RA subjects and the control group. 

CONCLUSION: The data suggest that the DRB1*10 allele is a risk factor and DRB1*03 is protective for RA in 


this population. 





heumatoid arthritis (RA) is a chronic arthritic 
condition that can lead to deformities and dis- 
bilities. The exact pathogenesis is unknow, but 
both genetic and environmental factors play key roles 
in this disease process.' The prevalence of RA is about 
1% of the population worldwide, and genetic factors 
have been estimated to account for 60% of the disease 
risk. Major histocompatibility complex (MHC) genes 
account for about 50% of the genetic predisposition in 
most autoimmune diseases.’ 
Human leukocyte antigen (HLA) molecules play 
a central role in the immune response by presenting 
processed antigenic peptides to T cells. A specific se- 
quence, present within the peptide-binding cleft of 
HLA class II molecules, has been implicated in genetic 
susceptibility to RA. 
An association between RA and HLA-DRBI- 
shared epitope (SE), including DRB1*04 and 
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DRB1*01 alleles, has been reported. HLA mol- 
ecules with specific shared epitopes (SEs) are consid- 
ered to constitute about 30% to 40% of the genetic 
risk for RA. 

It has been reported that DRB1*0401 has a key 
role in predisposition to the most severe form of the 
disease, while some of the other DRBI alleles may 
provide protection. However, the significant associa- 
tion of particular alleles with RA is not consistent in 
all human populations in different geographical areas 
or among different ethnic groups. Hence the analysis 
of different alleles of HLA in RA patients of many 
populations and geographical areas with regard to ei- 
ther having protective role or being a susceptibility fac- 
tor is necessary. Ihe aim of the present study was to 
determine the frequency of HLA-DRBI alleles in RA 
patients in comparison with healthy subjects (control 
group) in Zahedan, southeast Iran. 
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PATIENTS AND METHODS 

This pilot study included 79 patients (70 women and 
9 men) with an average age of 44.5 years (range, 17-75 
years) fulfilling the American College of Rheumatology 
(ACR) criteria for RA.° All the subjects were patients 
of the Rheumatology Clinic at Zahedan University 
of Medical Sciences. The control group consisted of 
93 healthy individuals (65 women and 28 men) with 
a mean age of 45.4 years (range, 23 to 70 years) who 
were unrelated to the RA patients. The project was 
approved by the Ethical Committee of Zahedan 
University of Medical Sciences, and informed consent 
was obtained from all patients and healthy individuals. 
Blood samples were collected in Na-EDTA tubes from 
patients and healthy controls. DNA was extracted from 
blood according to the protocol of CTS-PCR-SSP 
kit (University of Heidelberg, Germany). The HLA- 
DRBI alleles were determined in patients and control 
group by applying polymerase chain reaction with se- 
quence-specific primer (PCR-SSP) using the above kit. 


The chi-square test was used in the statistical analysis. 


RESULTS 

The frequencies of HLA-DRBI alleles in RA pa- 
tients and normal individuals are summarized in 
Table 1. There were significant differences in the fre- 
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quencies of particular alleles. The frequency of the 
HLA-DRB1*10 allele was significantly higher in 
RA patients (20.3%) than in normal subjects (8.6%) 
(OR=2.698, 95% CI=1.087-6.699, P=.045). The fre- 
quency of HLA-DRB1*16 was higher in RA patients 
(22.8%) than in normal subjects (11.8%), but the dif- 
ference was not statistically significant (OR=2.20, 
95% CI=0.9686-4.996, P=.067). The frequency of 
HLA-DRB1*03 in RA patients (22.8%) was sig- 
nificantly lower than that in normal subjects (40.2%) 
(OR=0.447, 95% CI-0.2285-0.8729, P=.021). The 
frequencies of HLA-DRB1*01, HLA-DRB1*04, 
HLA-DRB1*07, HLA-DRB1*09, HLA-DRBI*11, 
HLA-DRBI*13, HLA-DRB1*14, HLA-DRB1*15, 
DRB4* and DRB5* were not significantly different 


between RA patients and normal subjects. 


DISCUSSION 

Rheumatoid arthritis, a destructive autoimmune poly- 
arthritis, is associated with an HLA-DRBI shared 
epitope (SE), which contains a common amino acid se- 
quence in positions 70-74. The present study showed 
an association between some HLA-DRBI alleles and 
RA susceptibility in our study population in south- 
east Iran. In particular, we found that DRBI*10 allele 
is contributory to susceptibility, while DRB1*03 is a 


Table 1. The allele frequency of HLA-DRB in rheumatoid arthritis patients and normal subjects. 


DRB1*01 26 (32.9) 30 (32.3) 
DRB1*03 18 (22.8) 37 (40.2) 
DRB1*04 14 (17) 9(8.7) 
DRB1*07 9 (11.4) 13 (13.9) 
DRB1*09 313.8) 4(43) 
DRB1*10 16 (20.3) 8 (8.6) 
DRBI*11 12 (15.2) 12 (12.9) 
DRB1*13 7 (8.8) 9 (9.7) 
DRB1*14 4(5.1) 7 (7.5) 
DRB1*15 14 (17.7) 25 (26.9) 
DRB1*16 18 (22.8) 11 (11.8) 
DRB3* 37 (46.8) 58 (62.4) 
DRB4* 25 (31.6) 29 (31.2) 
DRB5* 29 (36.7) 37 (39.8) 


OR: odds ratio, Cl: confidence interval. 


1.030 0.52-2.05 ME 
045 0.22-0.92 .026* 
2.01 0.76-4.93 187 
0.79 0.29-2.13 781 
0.88 0.15-4.83 825 
2.70 1.01-7.39 .048* 
121 0.47-3.11 833 
091 0.29-2.83 936 
0.66 0.15-2.62 723 
0.59 0.26-1.30 212 
2.20 0.90-5.41 082 
053 0.28-1.02 591 
1.02 0.51-2.05 920 
0.88 0.45-1.71 198 
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protective allele. We also found a trend of positive asso- 
ciation of RA with DRB1*16 and DRB1*04, although 
nonsignificant. 

DRBI alleles lacking SE were found by Larsen et 
al to be protective for RA.” Antigen presenting to the 
CD4+ T cells via HLA-DRB1 commences pathophysi- 
ological processes, for instance, activation of T lympho- 
cytes, B lymphocytes, tissue macrophage and dendritic 
cells, that lead to RA.*? 

Association between HL-DRB1*01, HL-DRB1*04, 
HL-DRB1*10 and Italian RA patients has been report- 
ed.'? Other studies demonstrated association between 
these alleles and RA; they have recently been reviewed 
in a number of meta-analyses or review articles." 
Consistent with the above results, we found DRB1*10 
to be a predisposing factor in the studied population; 
however, in contrast, DRB1*01 allele was found to be 
equally distributed between RA and control groups. 

HLA-DRB1*04 allele has frequently been found to 
be associated with RA susceptibility;* > and the HLA- 
DRB1*0404 sub-allele, strongly related with high titers 
of anti-cyclic citrullinated peptide (CCP) antibodies. 
In contrast with these studies, no significant association 
was seen between DRB1*04 and RA in our subjects. 
However, a positive trend was observed with this allele 
in RA subjects compared to the control group, implying 
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wing sarcoma, the second most frequent bone 

cancer, is a rare aggressive tumor which occurs 

primarily in children, adolescents and young 
adults and is a member of the family of primitive neu- 
roectodermal tumors.'? There is a tendency for Ewing 
sarcoma to be a more deadly disease in young adults 
than in younger patients. Different chromosomal ab- 
normalities are found in patients more than 15 years of 
age than in younger patients and correlate with disease 
outcome.'^ Ewing sarcoma is one of the small round 
blue cell tumors of the bone, characterized by strong 
membrane staining for CD99, and occurs primarily in 
Causasians.’ Pathognomonic translocations involving 
the EWS gene on chromosome 22 and the ets-type gene 
FLI1 on chromosome 11 occur in about 85% of cases. 
The EWS/FLII fusion protein product of this trans- 
location is a potent transcription factor which func- 
tions as an oncoprotein. Therapy for Ewing sarcoma 





includes surgery, radiation therapy and chemotherapy 
comprised of cycles of combinations of vincristine, 
doxorubicin, cyclophosphamide, etoposide, ifosfamide, 
actinomycin D and topotecan. For patients with meta- 
static disease at presentation and patients with recur- 
rent disease, chances of cure are less than 20%. In 
rare diseases like Ewing/PNET (peripheral neuroepi- 
thelioma) sarcoma, where Phase III clinical trials often 
require global collaborations, selecting experimental 
therapeutics to move forward can benefit from preclini- 
cal models which as accurately as possible reflect the 
clinical disease. 


EWING/PNET sarcoma model systems 

Human tumor xenografts from established tumor lines 
or recent surgical explants remain the core models for 
tumor biology and cancer drug discovery." Scientific 
understanding of the diseases that these models repre- 
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Table 1. Characteristics of human Ewing/PNET sarcoma cell line. 


EW8 (Rh1) 
TC-71 


CHLA258 


CHLA-9 


CHLA-10 


SK-ES-1 
Hs 822.T 
A-673 
Hs 863.T 
RD-ES 


CHLA-25 


CHLA-32 


COG-E-352 


TC-32 


SK-N-MC 


sent is growing, and it is now possible to match the xe- 
nograft tumor with the clinical disease of interest based 
upon gene expression and protein target expression. The 
realization that the host tissue or organ in which the 
tumor is growing influences the characteristics of the 
disease, including the response to therapies, in a man- 
ner similar to those of clinical disease, has improved use 
of these models. The work of the Preclinical Pediatric 
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Relapse Mutant + 
Diagnosis Mutant + 


Diagnosis Mutant + 
Relapse Mutant + 


Relapse 1 Mutant + 


Diagnosis Wild- 
3 type 
Relapse Mutant 


Relapse 


Diagnosis 


Relapse 


Diagnosis 


Relapse 


"Testing Program (PPTP) in characterizing the 47 hu- 
man tumor xenografts that comprise the consortium 
exemplifies the best preclinical efforts." 

Seventeen human Ewing/PNET sarcoma cell lines 
that are currently in use to study these diseases are 
listed in Table 1. Some of the lines were established in 
the 1970s; and others, more recently. There is variable 
information on the origin of the lines as well as varied 
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EWSR1 fluorescence in-situ hybridization (FISH) 
in A-673 sarcoma cells. 








Figure 1a. Representative complex karyotype of the A673 cell line showing multiple 
rearrangements, including a chromosome 11 and 22 fusion, b. Fluorescence in situ 
hybridization (FISH) analysis for EWSR1 in A673 Ewing sarcoma cells." 








Cytokine profiling of human A-673 Ewing sarcoma cell 
conditioned medium 
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Growth factor profiling of of human A-673 Ewing 
sarcoma cell conditioned medium 


VEGF 
POGF-88 
POGF-AA 

FLT3 ligand 

FGF.2 

EGF 











Figure 2a. Cytokine profiling of human A673 Ewing sarcoma cell-conditioned medium. 
b. Angiogenic growth factor profiling of human A673 Ewing sarcoma cell-conditioned 
medium. 
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levels of molecular characterization. For example, the 
SK-NEP-1 line established in 1971 was originally des- 
ignated as Wilms tumor; however, through molecular 
profiling it was recently shown to express the EWS/ 
FLI1 gene fusion transcript and thus is now known 
to be a Ewing sarcoma. Similarly, the Rh1 xenograft 
which was derived from a patient whose diagnosis was 
rhabdomyosarcoma, also expresses an Ewing sarcoma 
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gene expression profile and has confirmed expression of 
the EWS/FLII fusion transcript; thus it is an Ewing sar- 
coma and was renamed EW8(Rh1). Several other lines 
designated as Ewing sarcoma were confirmed express- 
ers of the EWS/FLII fusion transcript. The cell line 
CHLA-9 was established at diagnosis from a 14-year- 
old female with a thoracic PNET, and the CHLA-10 
line was established from the same patient after 4 cycles 
of chemotherapy, at which time the tumor cells had be- 
come p53 mutant.“ The A673 cell line was described 
in 1973 as being from a patient with a possible rhab- 
domyosarcoma; however, recent cytogenetic testing and 
molecular profiling established that A673 cells express 
the EWS/FLII transcription factor and confirmed that 
A673 cells are Ewing sarcoma (Figure 1).'^? A673 cells 
grown as a human tumor xenograft in immunodeficient 
mice have proven to be a useful in vivo model to explore 
the biology of tumor growth and to identify therapeutic 


targets for sarcomas. 
Angiogenic Targets 


Vascular endotbelial growth factor 
Like other solid tumors, Ewing sarcoma requires forma- 
tion of a vascular supply to grow; thus angiogenesis is a 
rational therapeutic approach for this tumor.? Tumors 
are dynamic, complex, living tissues undergoing varied 
processes of tissue growth under the guidance of aberrant 
malignant cells. The active involvement of normal cells in 
the vicinity of a malignant colony is required for a tumor 
mass to grow, and these normal cells become a major com- 
ponent of the malignant disease.” The corollary is that 
both the normal and the cancer cells that comprise malig- 
nant disease are valid targets for therapeutic intervention. 
The A673 Ewing sarcoma human tumor xenograft 
was one of the first tumor models that demonstrated 
a marked response to the anti-human VEGF antibody 
A4.6.1, which became bevacizumab.” Using A4.6.1 
in combination with a mouse VEGF neutralizing an- 
tibody showed that angiogenic factors secreted by the 
human malignant cells and by the murine host cells 
contributed to blood vessel growth in the tumor. Later, 
Gerber and Ferrara described the response of 20 hu- 
man tumor xenografts representing 13 tumor types 
to treatment with bevacizumab, and the A673 Ewing 
sarcoma was one of the most responsive tumors to 
Vascular endothelial growth factor (VEGF) neutraliza- 
tion.” An in-depth study of the angiogenic properties 
of A673 cells found that the cells express and secrete 
VEGF and placental growth factor at high levels and 
that the tumor cells also express the VEGF receptors 
Flt-1/VEGFR1 and KDR/VEGFR2.^ More recently, 
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multiplexing technology has allowed the determination A-673 Ewing sarcoma xenograft treated with bevacizumab 
of many secreted factors from small samples. Cytokine = 
profiling of conditioned medium from A673 Ewing sar- 2600 | 9 Control 
coma cells grown in culture showed that MCP-1 and 2400 I = 
IL-8/CXCLS8 were secreted at high levels (Figure 2). a "9 T o bev 10 
Among the growth factors profiled in this study, VEGF E bn 
was secreted at the highest level. Ihe EWS/FLII tran- ته‎ 3 
scription factor oncoprotein may promote upregulation £ 1400 
of proteins in the VEGF pathway.” s 1200 
Ihe response of human A673 Ewing sarcoma xe- E 1000 
nografts grown subcutaneously in immunodeficient pg 9 
mice to treatment with varied doses of bevacizumab is 
shown in Figure 3. Three doses of bevacizumab were 2m 
tested: 10, 18.6 and 37.2 mg/kg. Bevacizumab was ad- 0 
ministered by intraperitoneal injection twice weekly. In 4 6 8 10 12 14 16 18 20 22 24 26 28 30 | 
the group receiving 37.2 mg/kg, the initiation of treat- Days post tumor cell implantation | 
ment was delayed until the tumors reached 300 mm’. = ل‎ 


Figure 3. Growth delay of subcutaneously implanted A673 human Ewing sarcoma 
xenografts. Mice were treated with intraperitoneal injections of bevacizumab (10, 
18.6 or 37.2 mg/kg) twice weekly. The lower-dose treatments (10 and 18.6 mg/kg) were 
initiated when tumors were 100 mm’, and the high-dose treatment (37.2 mg/kg) was 
by pericytes, while the bevacizumab treatment groups initiated when the tumors were 300 mm’, 


Immunohistochemical analysis of the tumors showed 
that the vehicle-treated control tumors had well-formed 


vessels with endothelial cell-lined lumens surrounded 


had poorly formed vessels that were often collapsed and 
missing endothelial cells and scattered endothelial cells 
with an absence of lumens (Figure 4). Combining beva- 
cizumab/A4.6.1 with doxorubicin, topotecan, paclitax- 


el, docetaxel or radiotherapy resulted in additive or syn- 


PI-Nuclei(Blue) 


ergistic tumor growth inhibition. Changes in vascular 
functions were frequently reported in response to treat- 


ment. [n some studies, these improvements resulted in 





an increase in intratumoral uptake of chemotherapy" 
Bevacizumab/A4.6.1 treatment in combination with 


radiation therapy increased tumor oxygenation and tu- 


1-CY2(Green)/Ant-NG2-CY 3(Red)/C 


3 


mor growth delay. Control 

Bevacizumab is now an integral therapeutic com- 
ponent in the treatment of several major malignan- 
cies.” The benefits of bevacizumab are clear, and the 
potential adverse events are known. Bevacizumab has 
been combined with numerous cytotoxic chemotherapy 
regimens, usually without untoward increases in toxic- 
ity. Other promising biological VEGF-directed agents 
include aflibercept, a VEGF-trap or decoy receptor; 
and ramucirumab, an antibody-targeting VEGF re- 


ceptor 2.??" Both are in Phase III clinical trials. The 
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antiangiogenic kinase inhibitors sorafenib, sunitinib 1 R 
pota. Figure 4. Immunohistochemical staining of human A673 human tumor xenografts 
after treatment with bevacizumab or control buffer is shown. The staining for CD31 to 


visualize endothelial cells is green, and the staining for NG2 to visualize pericytes is red 


and pazopanib have received regulatory approval in 
renal cell carcinoma (sunitinib, pazopanib), gastroin- 
testinal stromal tumors (sunitinib) and hepatocellular 
carcinoma (sorafenib) as single agents.” The adverse 
events that occur with these drugs are understandable 


30,36,3 


and frequent. 7 Although some preclinical studies 
combining small molecule antiangiogenic agents with 


standard treatments have been promising, ®” clinically 
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it has been more difficult to incorporate the small-mol- 
ecule kinase inhibitors into combination chemotherapy 
regimens than it has been to incorporate bevacizumab 
into these regimens. The clinical evaluation of anti- 
angiogenic agents for Ewing/PNET sarcoma is at an 
early stage”; however, the Childrens Oncology Group 
(COG) has initiated a randomized Phase 2 trial of re- 
trieval chemotherapy with or without bevacizumab for 
patients with first recurrence of Ewing sarcoma. 


CXCLS (IL-8)/ CXCR2 

Over the past 15 years, VEGF and its signal transduc- 
tion pathway have been the focus of antiangiogenic 
therapeutics in cancer." Among the many other an- 
giogenic factors, interleukin-8 (CXCL8) is a mitogen 
for endothelial cells and stimulates angiogenesis in 
vivo. CXCL8 is secreted by macrophages, leading to 
macrophage-associated angiogenesis in malignant dis- 
ease. Interestingly, in addition to CXCL8, A673 Ewing 
sarcoma cells secrete MCP-1(CCL2), monocyte che- 
motatic protein-1, which recruits macrophage to the 
tumor (Figure 2). The receptor for CXCL8 is CXCR2. 
There are 7 known proangiogenic chemokines that are 
ligands for the chemokine receptor CXCR2.” A posi- 
tive correlation has been found between the levels of 
tumor-associated macrophage (TAM) (macrophage 
index) in many human cancers and tumor angiogen- 


7! Overexpression of CXCLS8 correlates with 


esis. 
tumor stage as well as disease progression and recur- 
rence. Serum levels of CXCL8 have been considered a 
potential tractable clinical biomarker in melanoma.” 
CXCLS was evaluated as a therapeutic target using a 
fully human anti-CXCL8 (ABX-IL8) neutralizing an- 
tibody. Although the antibody had little effect in cell 
culture, it produced a significant decrease in the growth 
of human tumor xenografts, indicating a potential ef- 
fect on the tumor microenvironment. However, ABX- 
IL8 antibody was discontinued due to limited activity 
in a clinical trial. More recently, in preclinical studies, 
CXCR2 was targeted with an antagonistic antibody." 
Small-molecule inhibitors of CXCR2 have been tested 
in inflammatory diseases; dual CXCR1/ CXCR2 in- 
hibitors such as SCH-479833 and SCH-527123 have 


been evaluated preclinically in cancer.” 4 


Sarcoma Targets 


Endosialin/CD248/ TEM-1 

Endosialin/CD248/TEM-1 was first identified in 
1992 as the antigen of an antibody designated FB5 that 
was raised in mice inoculated with human fetal fibro- 
blasts." In tissues, FB5 reacted strongly with vascular 
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cells in 6796 of malignant tumor specimens and more 
weakly with stromal fibroblasts in a subset of specimens. 
This initial study provided the evidence that endosialin 
was expressed during development, being a fetal antigen, 
that it was overexpressed in cancer tissues and that its ex- 
pression varied between carcinomas and sarcomas. 

Subsequently, several reports of endosialin protein 
expression concurred that endosialin expression was lim- 
ited to a few cell types in normal tissues and was mainly a 
developmental and pathologic feature. However, endosia- 
lin transcript was found to be ubiquitously expressed in 
normal adult tissues in addition to somatic tissues during 
development, both in humans and mice.” Tissues with 
high levels of endosialin transcript seemed to express the 
protein, while tissues with lower levels of the transcript 
seemed negative for the protein.? High endosialin was 
detected in fibroblasts and pericytes in human thymus, 
lymph nodes and spleen during lymphoid tissue develop- 
ment but mostly absent in the adult except during sec- 
ondary lymphoid organ remodeling during adaptive im- 
mune responses. "^^ In normal adults, endosialin protein 
expression appears to be limited to normal endometrial 
stroma and occasional fibroblasts. ™%*7 The murine or- 
tholog of endosialin was cloned and found to be expressed 
during development and during implanted tumor growth 
in the adult mouse.**”” 

In 2000, St. Croix et al found that the mRNA most 
upregulated in a sample of human colon cancer vascular 
cells was the message for endosialin (TEM1).*! Later, 
endosialin was found to be expressed in the vasculature 
and fibroblasts of human brain tumor specimens, includ- 
ing astrocytoma, anaplastic astrocytoma, glioblastoma 
multiforme, meningioma, oligodendroglioma, ependy- 
moma and carcinoma brain metastasis.’ By immuno- 
histochemistry, endosialin co-localized with the pericyte 
marker NG2 in breast cancer specimens but not with 
the endothelial marker CD31.* In carcinomas, endo- 
sialin protein was detected in tumor capillaries and fibro- 
blasts." Although there was some controversy regarding 
the vascular cells that express endosialin, it is now clear 
that endosialin stained NG2-positive cells, i.e., pericytes 
with subcellular localization of endosialin on the surface 
of the pericyte cell-body and finger-like processes. %56% 
Tumors grow more slowly in endosialin/TEM1 KO 
mice, suggesting that host endosialin/ TEM I-positive 
stroma promotes malignancy.” Endosialin may play a 
role in cell-cell adhesion and in adhesion to extracellular 
matrix proteins." ^^ The endosialin protein sequence has 
EGF and thrombomodulin domains, suggesting a role in 
protein-protein interactions." 

Endosialin/CD248/TEM-1 is expressed in stromal 


cells, endothelial cells and pericytes in various tumors; 
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however, a few studies focused on expression in malig- 
nant cells. In 2005, Dolznig et al showed expression of 
endosialin transcript in sarcomas, and expression of the 
protein in malignant cells in one malignant fibrous histio- 
cytoma and one liposarcoma. More recently, endosialin 
protein expression was assessed by immunohistochemis- 
try in 250 clinical specimens of human cancer, including 
20 cancer subtypes." The results showed that endosialin 
protein is frequently found in human cancers. Endosialin 
expression was mainly a perivascular feature in carcino- 
mas, with some detectable expression in stromal cells; 
however, in sarcomas endosialin was expressed by ma- 
lignant cells, perivascular cells and stromal cells. The 
expression of endosialin in an Ewing sarcoma specimen 
expressing the protein with 3-- intensity (high) is shown 
in Figure 5. When 9 clinical specimens of Ewing sarcoma 
were tested, endosialin expression was 25096 in 5 speci- 
mens, and several maintained high levels of expression at 
the 3+ intensity expression level (Figure 5). 

Fifty human tumor cell lines and six normal cell types 
in culture were assayed by RT-PCR and/or flow cytom- 
etry for endosialin.'? Endosialin cell surface protein was 
found on 7 sarcoma lines, 1 neuroblastoma and 4 normal 
cell types in culture. The flow cytometric histograms of 5 
human Ewing sarcoma cell lines immunostained for en- 
dosialin are shown in Figure 6. Four of the 5 cell lines ex- 
pressed high levels of cell surface endosialin. Images of the 
endosialin immunostaining of A673 Ewing sarcoma cells 
illustrate the characteristic pattern for cell surface protein 
expression (Figure 6). 

CD146, also known as the melanoma cell adhesion 
molecule (MCAM) or cell surface glycoprotein MUC18, 
is an adhesion molecule currently used as a marker for 
endothelial cell lineage. CD 146 has been seen as a marker 
for mesenchymal stem cells isolated from multiple adult 
and fetal organs. CD146 expression may be linked to 
multipotency; mesenchymal stem cells with greater dif- 
ferentiation potential express higher levels of CD146 on 
the cell surface. In addition to expression in the vascular 
compartment, CD 146 malignant cell expression is asso- 
ciated with an advanced tumor stage in melanoma, pros- 
tate, ovarian and breast cancers.’' CD 146 is expressed by 
SK-ES-1 and A673 human Ewing sarcoma cells in cul- 
ture; however, the expression of endosialin by these cells 
is stronger (Figure 6). The question remains whether 
endosialin will continue to be expressed by sarcoma cells 
in vivo. Human A673 Ewing sarcoma cells were injected 
intravenously into immunodeficient mice to produce dis- 
seminated disease. Tumor nodules grew in several organs 
in the mice, including ovary, lymph node, spine and lung 
(Figure 7). The tumors that arose in each tissue environ- 
ment continued to express endosialin. The intensity of the 
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Figure 5a. Histologic and immunohistochemical features of Ewing sarcoma. Classic 
Ewing sarcoma appears as sheet of monotonous round cells. The cells have little 
cytoplasm and round nuclei. The cells show strong plasma-membrane staining for 
endosialin. There is no staining with the isotype control antibody, b. Endosialin staining 
intensities in 9 human Ewing sarcoma clinical specimens. Each dotted line is a clinical 
specimen showing the endosialin staining intensity at 1+, 2+ and 3+ levels. The solid line 
is the mean staining intensity for the 9 clinical specimens at each level (19). 
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Figure 6a. Endosialin cell surface protein expression in 5 human Ewing sarcoma cell 
lines and Hek293 cells transfected to express high levels of endosialin. Four of the 5 
human Ewing sarcoma cell lines express endosialin. b. Human A673 Ewing sarcoma 
cells immunostained with an antibody to endosialin showing a cell surface staining 
pattern. c. The mean fluorescence intensity from flow cytometric histograms for SK- 
ES-1 and A673 human Ewing sarcoma cells showing the relative fluorescence intensity 
for expression of CD146. 
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Figure 7. Immunohistochemical staining for endosialin in tissue from immunodeficient mice with disseminated A672 Ewing sarcoma 
xenografts, along with the scoring of the intensity of endosialin tumor staining for each specimen, is shown. 


endosialin staining was scored on the same scale as the 
one used for the human clinical specimens, and most of 
the tumor nodules showed a high percentage of 3+ stain- 
ing intensity (Figure 7). A fully human anti-endosialin 
monoclonal antibody bound to human A673 Ewing sar- 
coma cells and SK-NA-S neuroblastoma cells but not 
HT-1080 fibrosarcoma cells. Exposure of the cells to an 
anti-human IgG conjugated to saporin resulted in growth 
inhibition only of the endosialin-expressing cells. 
Although the biological function of endosialin is in- 
completely understood beyond evidence that endosialin 
may interact with the tumor microenvironment 7972 and 
play a role in the expression of PDGF and in pericyte 
function,” data support the notion that endosialin may 
play a role in malignancy. Most importantly, endosialin 
is expressed in sarcomas with poor prognosis and in ad- 
vanced sarcoma, opening up the possibility that targeting 
endosialin could offer a therapeutic avenue for the more 


than 50% of children and adults suffering from sarcomas 
whose disease cannot be cured with existing treatment 
modalities. ^^^ 

Conclusion 

The treatment of cancer is moving toward therapeutics 
selected based upon the molecular characteristics of 
the specific disease. Thus the potential therapeutic tar- 
gets of each malignancy must be known and addressed. 
Preclinical models that as accurately as possible reflect the 
clinical disease will have an important role in facilitating 
drug discovery in this new era. Ewing sarcoma is a rare 
tumor; however, the human Ewing/PNET sarcoma cell 
lines available have allowed the elucidation of angiogenic 
and malignant cell targets that can be confirmed in clini- 
cal specimens of the disease. This knowledge should pro- 
mote the development of new treatments and treatment 
regimens for this family of neuroectodermal tumors. 
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BACKGROUND AND OBJECTIVES: There are no published data on the chronotypes of young Saudi adults. This 
study assessed the distribution of chronotypes in college-aged Saudis. 

DESIGN AND SETTING: Cross-sectional survey of college students 

PATIENTS AND METHODS: A validated abridged version of the original Horne and Ostberg morningness-eve- 
ningness questionnaire (MEQr) was used to assess the chronotype of 759 subjects. 

RESULTS: Of 540 (71.1%) males and 219 (28.9%) females participated in this study ( age range, 18-32 years), 
138 (18.2%) were “morning-types,” 417 (54.9%) were “neither-types” and 204 (26.9%) were “evening-types.” 
There was no significant gender difference in MEQr typology. In Saudis, particularly males, the frequency of 
morning typology was somewhat higher than that reported for individuals in similar age groups in some Western 
countries. 

CONCLUSION: Most Saudi college students had no preference for morningness or eveningness and were clas- 
sified as “intermediate-types.” Morningness appears to be slightly more common in Saudis, especially males, 


than in individuals of some Western societies. 








he human body has a 24-hour rhythm of sleep 

and wakefulness, known as a circadian rhythm. 

Many physiological functions in the body, such 
as hormonal secretion, maintenance of body tempera- 
ture, heart rate and blood pressure, exhibit systematic 
variations in phases aligned with this circadian rhythm. 
The terms “chronotype” or "morningness-eveningness" 
are used to describe individual differences in sleep-wake 
patterns. Individuals who go to sleep early, get up early, 
and feel and perform better in the morning are classified 
as morning-types; individuals who go to bed late, wake 
up late, and perform better in the afternoon are classi- 
fied as evening-types.' 

Although the term "circadian" was first used in the 
late 19505, the first questionnaire to evaluate individual 
chronotypes was introduced in the year 1900.? Since that 
time, a number of questionnaires have been developed to 
assess the morningness-eveningness of human subjects. 
The Horne and Ostberg morningness-eveningness ques- 
tionnaire (MEQ) is currently the most widely used tool 
for identifying individual chronotypes and physiological 


correlates of circadian rhythmicity in diverse cultures.’ 
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The MEQ has been criticized for its excessive length (19 
questions), and a reduced version (MEQr) has been de- 
veloped that has only 5 questions.** 

A number of studies have evaluated the chronotypes 
of college-aged students in Western societies, but there are 
no comparable studies in countries of the Middle East. In 
particular, there are no published data on the chronotypes 
of young people in Saudi Arabia. Genetic, social, cultural, 
ethnic, climatic and environmental factors are known to 
modify human chronotypes." This study using the MEQr 
aimed to assess the distribution of chronotypes in a large 
sample of young college-aged Saudis. 


PATIENTS AND METHODS 

A random sample of Saudi college students participat- 
ed in this cross-sectional study, which was conducted 
at King Saud University (Riyadh, Saudi Arabia). All 
participants were enrolled as students in various facul- 
ties of the sciences and humanities. Participation was 
voluntary, unpaid and anonymous. Random samples of 
classes in the participating faculties were selected and 
a random sample of students in each class were inter- 
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Table 1. Distribution of participants based on the reduced Horne 
and Ostberg morningness-eveningness questionnaire (MEQr) 
scores and typology. 
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Figure 1. Frequency distribution of MEQr scores (n=759). 
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viewed. The study was conducted during February of 
2008. None of the participants worked night shifts, 
and all participants denied medical, psychological or 
sleep disorders. Participants were asked to complete 
a study questionnaire that included questions on de- 
mography, college of the participant; and the MEQr. 
A total of 1000 questionnaires were distributed by 
trained medical students, who explained the study 
procedure and obtained informed consent. This re- 
search was approved by the Ethics Committee of our 
institute. 

We used a validated reduced version of the origi- 
nal Horne and Ostberg morningness-eveningness 
questionnaire (MEQr).’ The MEQr has been shown 
to successfully identify human circadian typology in 
both experimental and applied research. Three ques- 
tions establish the preferred morning wake-up time, 
evening bedtime and the hour of the day when per- 
sonal efficiency is maximal. The two other questions 
evaluate the extent of tiredness within the first half- 
hour after morning awakening and find out the circa- 
dian type to which the respondent considers himself/ 
herself to belong. The MEQr originally established 
five behavioral categories: definitively morning-type 
(score, 22-25), moderately morning-type (score, 18- 
21), neither-type (score, 12-17), moderately evening- 
type (score, 8-11) and definitively evening-type (score, 
4-7). In the present study, we adopted the simpler 
classification used by Taillard and colleagues and oth- 
er researchers: morning-type (M-type; score, 18-25), 
neither-type (N-type; score, 12-17) and evening-type 
(E-type; score, 4-1159 

Two bilingual physicians independently translated 
the original version of the questionnaire from English 
to Arabic. Two other bilingual physicians who had no 
knowledge of the original version of the questionnaire 
back-translated these drafts to English. The transla- 
tions were reviewed in collaboration with the transla- 
tors, and the back-translation was assessed for equiva- 
lence to the original English version. Discrepancies 
between the forward- and back-translation versions 
were discussed and resolved to produce a final Arabic 
version. Prior to use in this study, the questionnaire 
was initially administered to 10 bilingual subjects, 
who completed both the Arabic version and the 
English version to determine the test-retest reliability. 
Circadian typology was independent of version. The 
MEQr was also initially given to a sample of 20 stu- 
dents to assess the data-gathering process and the leg- 
ibility of the Arabic version of the questionnaire. 

All data are expressed as means and standard de- 
viations, or medians and ranges. A t test was used to 


Ann Saudi Med 31(2) March-April 2011 www.saudiannals.net 


SAUD! CHRONOTYPES 


brief report 


Table 2. Comparison of typology distribution between our study and four other reports. 





Current Study 20.8 (3.4) 99 (18.3) 39 (17.8) 
Adan and Natale" 22.2 (2.9) 142 (13.6) 196 (17.9) 
Chelminski et al.' Median 19 34 (5.9) 101 (9.7) 
Lehnkering and 

Siegmund” N/A 175 (15.6) 319 (20.3) 
Fabbri et al." 21.6 (2.2) 113 (9.0) 








304(563)  113(51.6) 137254) 67 (30.6) 
599 (57.5) 674 (61.6) 300 (28.2) 224 (20.5) 
367 (63.7) 642 (61.6) 175 (30.4) 298 (28.6) 


624 (55.5) 927 (58.9) 325 (28.9) 327 (20.8) 


867 (69.1) 276 (21.9) 


“Conducted over a period of 8 years using first-year medical students. Mean age was not provided. 
"The sample included 280 males and 874 females, but data regarding males and females were pooled. 


compare mean typology scores of males and females, 
and a chi-square test was employed to compare ty- 
pologies of males and females. The sample size was 
chosen to detect a prevalence of 6%, with a confidence 
interval of 95% and a precision of 5%. The estimated 
sample size was 722.'° Sigma Stat, version 3.5 (SPSS 
Inc., Chicago, IL), was used for all statistical analyses. 


RESULTS 

A total of 759 complete questionnaires were returned 
(75.9% response rate), including 540 (71.1%) males 
and 219 (28.9%) females. The median was 21 years 
and age range was 18-32 years (mean [SD], 20.8 [3.4]; 
males, 20.8 [3.9] females, 20.9 [1.7]). Body mass index 
was 20.7 [5.5] and 35.3 [8.5] for males and females, 
respectively. Table 1 presents the numbers and per- 
centages of males and females as a function of MEQr 
typology. A total of 138 (18.2%) participants were 
"morning-types, 417 (54.9%) were“neither-types” and 
204 (26.9%) were “evening-types.” Table 1 also shows 
the mean and range of MEQr scores for males and fe- 
males in the 3 groups. There was no gender difference 
in mean scores or in the frequency of any category 
(morning-, neither- or evening-type). 

Figure 1 shows the distribution of frequency of 
participants as a function of MEQr typology. MEQr 
scores ranged from 5 to 23 (mean, 16.3 [4.6]; median, 
15.6). The distribution approximates a normal curve, 
with a skewness of 0.005 and a kurtosis of -0.4. Table 2 
compares the typology distribution of our study par- 
ticipants with that of four participants of other studies 
that used the MEQ to investigate the status of col- 
lege students of the same age group in Spain, Italy, 
Germany and the United States.''' Morning typol- 
ogy was more common in Saudis, particularly males, 
than reported in some Western countries. 
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DISCUSSION 

Children tend to have a morning typology, but this 
tendency changes to an evening typology during 
puberty, and back to morning typology after adoles- 
cence and during adulthood. We consider that col- 
lege students in this study were of post-adolescence 
age. Our results indicate that most participants 
had a typology of the intermediate type, which is 
in agreement with the circadian typology reported 
in western societies (Table 2). However, morning 
typology was more common in Saudis, particularly 
males, than reported for similar age groups in some 
Western countries. 

Our study was not designed to identify fac- 
tors that influence circadian typology. However, we 
postulate that waking up each day for Fajr (dawn) 
prayer may explain the higher prevalence of morn- 
ingness in our participants. During the study period 
(February), dawn occurs between 05:00 and 05:15 in 
Riyadh. We found no significant differences between 
males and females in our study. Previous reports of 
gender effects on chronotype have been inconsistent. 
Some investigators have reported a higher prevalence 
of morningness in females, but other studies found 
no between-gender differences.!'!** Chronotype 
has also been reported to be related to personality 
characteristics. Morning-types have been found to 
have higher self-esteem, a more internal control lo- 
cus, and to be more conscientious.” In addition, eve- 
ning-types have been reported to suffer from higher 
rates of depression and anxiety, later mood peaks,” 
and irregular sleep patterns.'*? A study of a group of 
medical students by Medeiros and colleagues demon- 
strated that evening-types were more likely to pres- 
ent with irregular sleep patterns and lower academic 
performance.” 
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This is the first study of the distribution of chrono- 
types in young Saudi adults. Most individuals had no 
special preference for morningness or eveningness, and 
we classified them as “neither-” or“intermediate-type.” In 
addition, morningness, particularly in males, appeared 
to be more common among our participants than in the 
cohorts explored in some Western societies. We suggest 
that future studies examine the circadian typology of 
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individuals in different age groups and the factors that 
influence morningness-eveningness of Saudis and other 


people of the Middle East. 
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Epithelioid sarcoma is an aggressive and rare malignancy first recognized by Enzinger in 1970. It is 
known most commonly to affect the distal upper extremities in young adults. The classical "distal" 
form has a male predominance and can also involve other less frequent sites including lower extremi- 
ties, proximal upper extremities, and the trunk. The “proximal” variant of this tumor is deep seated, 
tends to occur in older patients and predominantly develops in the pelvis, perineum, and genital tract. 
In the orbit, only a single report of two cases, which had a typical histopathologic appearance, has 


been previously published. We present the third case of orbital primary epithelioid sarcoma. 





pithelioid sarcoma is an aggressive and rare ma- 

lignancy first recognized to affect the distal up- 

per extremities in young adults. Less frequent 
sites include the lower extremities, the proximal upper 
extremities, and trunk.'? The etiology is unknown, but 
it is postulated to arise in the tendon sheaths with a 
history of preceding trauma in some cases.” Recently 
a “proximal” variant of epithelioid sarcoma has been 
identified that predominantly develops in the pelvis, 
perineum, and genital tract. The tumor in these cases is 
deep seated and tends to occur in older patients.’ In the 
orbit, a single report of two cases, which had a typical 
histopathologic appearance, was previously published 
in 1993.4 We present a third case of orbital primary 
epithelioid sarcoma. 


CASE 


A 5-month-old male healthy infant presented to our 
hospital with 1 month history of right proptosis. He 
was a product of a full-term pregnancy with normal de- 
velopment. The examination revealed severe right-side 
proptosis with marked conjunctival chemosis and pro- 
lapse. The right eye was displaced inferiorly by a firm 
superior orbital tumor. MRI revealed a superior extra- 
conal orbital mass measuring 3.4x2.6 cm. The mass 
was well-defined with minimal heterogenous enhance- 
ment and cystic changes. A right orbital biopsy was per- 
formed with the initial impression of lymphangioma. 
The histopathology showed a multinodular pattern 
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of growth with large pleomorphic epithelioid cells, 
abundant cytoplasm, vesicular nuclei, and prominent 
nucleoli (Figure 1). The tumor nodules showed central 
necrosis with pseudogranulomatous appearance. 
Mitotic figures were frequent (Figure 2). There was 
strong staining for vimentin (Figure 3) and CD34 
(Figure 4), in addition to moderate positivity with 
cytokeratin (Figure 5). Tumor cells were negative to 
desmin and myogenin. 

The diagnosis of epithelioid sarcoma “proximal 
type” was made. The patient had initial debulking of 
the tumor and adjunctive chemotherapy (three cycles 
of non-rhabdoid soft tissue sarcoma protocol over 2 
months). There was no response of the residual tumor 
to the chemotherapy for which right exenteration was 
performed at the age of 7 months. The patient died 
2 months later because of intracranial extension of a 


recurrent tumor. 


DISCUSSION 

Epithelioid sarcoma is a rare malignant tumor first 
recognized by Enzinger in 1970, who later on report- 
ed a large series of 241 cases from the Armed Forces 
Institute of Pathology.” The classical "distal" form oc- 
curs in young adults with a male predominance and 
the most common site is the distal upper extremity. 
The more recently described “proximal” type is a deep- 
seated tumor that develops in older adults and pre- 
dominantly involves the pelvis, perineum, and genital 
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Figure 2. Tumor cells with frequent mitotic figures (hematoxylin 
and eosin, x400). 
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Figure 5. Focally positive tumor cells (cytokeratin, x400) 


tract.’ Clinically, most tumors are firm and palpable in 
the deep soft tissue with symptoms that are related to 
the site of its development.’ 

The histogenesis is uncertain but there is a possible 
fibrohistiocytic origin. It is believed by some to arise 
from mesoderm, which gives rise to the synovial 
membranes of tendon sheaths and joints.'*° The head 
and neck region is seldom involved. The first case of 
central nervous system primary epithelioid sarcoma was 
reported in 2002 with involvement of the dura.* In the 
orbit, a single case of metastatic epithelioid sarcoma was 
included in a series of 51 cases.’ Two cases of primary 
orbital epithelioid sarcoma were reported in 1993 
involving a 17-year old girl and a 34-year old woman.’ 
These were comprehensively presented with detailed 
histopathologic and immunohistochemical features. 
The tumor occurred in the supero-temporal and inferior 
parts of the orbit, which is similar to the location of the 
tumor in our 5-month old infant. Their histopathologic 
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description included nodular proliferation of polygonal 
to spindle-shaped cells with vesicular nuclei and 
abundant eosinophilic cytoplasm. The tumor had a 
pseudogranulomatous appearance due to the presence 
of central necrosis in many of the nodules.’ Although 
these two cases were not classified at that time as 
"proximal" this appearance, in addition to the unique 
location, would fit into the proximal variant described 
later in 1997, in which rhabdoid features can also be 
observed.’ The immunohistochemical staining profile 
was identical to our case with a strong vimentin 
staining, moderate staining for keratin, and negative 
staining for desmin, S-100, and myoglobin. The 
second case showed strong staining for an epithelial 
membrane antigen, but weak staining for vimentin 
and keratin." 

These  immunohistochemical properties have 
been originally described in the classic “distal” form 
of epithelioid sarcoma.^? The common positivity for 
CD34 was further realized and added to the profile in 
1993, as a helpful stain, especially in vimentin-negative 
tumors.” The unique histopathologic features and the 
immunohistochemical staining of the tumor in our case 
have strongly supported our histopathologic diagnosis 
of epithelioid sarcoma. 
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The overall prognosis of this tumor is not favorable, 
with local recurrence in 77% of patients and metastatic 
disease in 45%, most frequently to lymph nodes and 
lung.' The recurrence depends on the adequacy of the 
initial excision. Several adverse prognostic indicators 
have been advocated including male sex, older age, 
larger tumor size, deep location, and the presence of 
vascular and/or nerve invasion.”” The most recent 
study in 2007, including 54 patients, concluded that 
there is a better prognosis for single localized disease 
stage absent regional spread to lymph nodes. Their 
10-year overall survival was 61.8% with local failure 
in 26% and distant involvement in 4496." The 
relentless progression of the disease in the orbit 
was demonstrated by White et al in their 34-year- 
old patient who developed two local recurrences 
following initial piecemeal exenteration. Despite 
extensive surgical treatment and chemotherapy, 
the patient died of pelvic metastasis 29 months 
after her first biopsy.’ Our patient similarly died of 
intracranial extension of a recurrent tumor despite 
surgical intervention and adjunctive chemotherapy. 
This emphasizes the need for early detection, proper 
histopathologic diagnosis, and adequate surgical 
excision of such tumors. 
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The term “maturity onset diabetes of the young" (MODY) describes a heterogeneous group of monogenic 
diabetes of which hepatic nuclear factor-1 alpha (HNF-10t) MODY is the most common. Patients with 
HNF-10 mutations typically present after puberty, and oral sulfonylureas (SU) have been shown to be 
effective in adults with this condition. A 7-year-old boy presented with asymptomatic hyperglycemia 
ranging between 6.2 and 10.1 mmol/L and glycosuria for nearly a year. The child's initial HbA, was 
6.9% and the pancreatic Islet cell autoantibodies were negative. His response to the oral glucose toler- 
ance test (OGTT) showed a large increment of glucose from basal level of 7.7 to 21.1 mmol/L in 120 min. 
The mild presentation, family history, and negative autoantibodies were suggestive of HNF-1œ MODY, 
which was confirmed by mutation analysis. Initial management with diet alone was not sufficient, but he 
responded well to 20 mg oral gliclazide once a day with an improvement of HbA,. from 7.2% to 6.5% 
within 3 months of treatment. The case is an illustration of the clinical utility of molecular genetic tests in 


the management of childhood diabetes. 





aturity onset diabetes of the young 
(MODY) is a clinically heterogeneous au- 
tosomal dominant non-insulin-dependent 
diabetes mellitus that often presents before 25 years 
of age. A recent UK survey showed that MODY is 
the most common form of monogenic diabetes and 
accounts for 10% of non-type 1 diabetes in children.’ 
The condition is caused by defects in genes that control 
beta cell function. At present, mutations in seven genes, 
which encode for the glucose sensor enzyme glucoki- 
nase (GCK) and six transcription factors (hepatocyte 
nuclear factor (HNF)-1a, HNF-4o, HNF-1f, insu- 
lin promoter factor-1 (IPF-1), neurogenic differentia- 
tion-1 (NEUROD- 1) and carboxyl-ester lipase (CEL), 
have been associated with different MODY phenotypes 
ranging from mild hyperglycemia to more aggressive 
forms that are associated with diabetes-related compli- 
cations.? 
Mutations in the gene encoding for the HNF-1o 
are associated with MODY type 3, which is the most 
common form of MODY in the white population.^* 


More than 350 mutations have been identified in the 
HNEF-1 gene leading to variable clinical expression 
and age of presentation? HNF-10 is a protein that 
binds to promoter regions of other genes and activates 
the transcription to mRNA. By doing so, it controls the 
function of genes involved in the insulin synthesis and 
pancreatic development as well as glucose transport and 
metabolism in the pancreatic alpha cell.’ 

Individuals with HNF-1œ MODY typically pres- 
ent after puberty with non-ketotic hyperglycemia and/ 
or glycosuria at relatively normal blood glucose levels. 
They may have a family history of diabetes in two or 
three generations or at least a diabetic parent even if he 
or she was labeled as having type 1 or type 2 diabetes. 
The condition is progressive in nature and, if untreated, 
can lead to early microvascular complications.^ Patients 
can be initially treated with diet, but the majority will 
eventually need glucose-lowering agents.’ Low-dose 
oral sulfonylureas (SU) have been shown to be at least 
as effective as insulin in adults with HNF-a 9 


However, experience with their use in children is lim- 
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ited. We report a child with HNF-1a MODY who pre- 
sented unusually during the pre-pubertal period and 
responded well to oral gliclazide as an initial therapy. 


CASE 


A 7-year-old white male was referred to Hull Royal 
Infirmary, UK, with a history of intermittent hypergly- 
cemia for nearly a year. His serial blood glucose mea- 
surements taken by his fathers home blood glucose 
monitor showed variable fasting readings ranging be- 
tween 6.2 and 10.1 mmol/L with random ones of more 
than 13 mmol/L. His urine often had traces of glucose 
with no ketones. He was otherwise fit and healthy with 
no history of polyurea, polydipsia, weight loss, or bed 
wetting. He was born at term with a birth weight of 3.3 
kg and had no neonatal hyperglycemia. He was previ- 
ously well and healthy and not treated with any medi- 
cations. He was the eldest of two children to his unre- 
lated parents and his younger brother had no evidence 
of diabetes. The 39-year-old father was diagnosed with 
type 1 diabetes at the age of 30 years with evidence of 
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advanced retinopathy at the time of diagnosis. He had 
been on insulin since then with poor glycemic control 
and needed multiple laser treatments for diabetic reti- 
nopathy. The father was an adopted child and neither 
his parents nor his sibling were known to be diabetic. 
The mother was healthy and none of her family had 
diabetes. 

On examination, he was well and non-dysmorphic. 
At the age of 7.3 years, his weight and height were both 
on the 75th percentiles and he had no acanthosis ni- 
gricans. The remaining examination was unremarkable. 
A random blood glucose in the clinic was 6.3 mmol/ 
L, but his urine showed glycosuria and his HbA, was 
6.9% (normal range, 4.5%-6.2%). Further investigation 
revealed normal liver function, lipid profile, and abdom- 
inal ultrasound. Islet cells cytoplasmic autoantibodies 
(ICA) were negative as tested by indirect immunofluo- 
rescence and his glutamic acid decarboxylase autoanti- 
bodies (GADA), which was measured by radioimmu- 
noassay, were also negative. 


The patient was given dietary advice with a follow- 














Figure 1. Chromatogram of the c.526+1G>A mutation taken from the Mutation Surveyor sequencing analysis software provided by 
Soft Genetics. The upper sequence is the normal control and the lower sequence is the patient. The mutation is indicated by the peak 
in the comparison trace at the bottom (arrowed). The top frame contains the reference nucleotide and amino acid sequences. 
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up appointment in the diabetes clinic. Two months later 
he was admitted to the hospital with a viral illness and 
his blood glucose rose to >20 mmol/L with no ketonu- 
ria. His blood glucose improved without insulin, but 
his HbA, rose to 7.8%. An oral glucose tolerance test 
(GTT) using 1.75 g/kg glucose showed a blood glu- 
cose of 7.7, 15.7, 18.7, 20.6, and 21.7 mmol/L at 0, 
30, 60, 90, and 120 minutes, respectively. Direct DNA 
sequencing of all exons and intron-exon bounders of 
the HNF-1a gene was done at Peninsula University, 
Exeter. The analysis showed that the child was hetero- 
zygous for a known GT-AT mutation (c.526+1G>A) 
of the splice donor site in intron 2 of the HNF- 1a gene. 
A chromatogram of this mutation is shown in Figure 1. 
This confirmed the diagnosis of HNF1A-MODY, also 
known as MODY 3. The father was not keen to be test- 
ed as he was depressed at the time and the rest of the 
family were not screened as they were asymptomatic 
and the mutation had already been described in pa- 
tients with MODY 3. After discussion with the fam- 
ily, he was placed on oral gliclazide 20 mg once daily. 
He was followed up at the clinic on an every 3 month 
basis. His home blood glucose profile showed no sig- 
nificant hyperglycemia and he reported no symptoms 
of hypoglycemia. His HbA „ was reduced from 7.2% 
to 6.5% within 3 months of starting gliclazide and this 
improvement in HbA |. was maintained for the follow- 
ing 18 months (Figure 2). 


DISCUSSION 


Young children presenting with diabetes are often di- 
agnosed as having type 1 diabetes and treated with 
insulin, based on age. Although our case resembles an 
early phase of type 1 diabetes, the combination of long- 
standing non-ketotic hyperglycemia, glycosuria, at a rel- 
atively normal fasting glucose, and negative pancreatic 
auto-antibodies in a child with a diabetic father raised 
the possibility of MODY. The presence of retinopathy 
at diagnosis in the father was unusual for type 1 dia- 
betes, suggesting that the father may also have a pro- 
gressive form of MODY that was mislabeled as type 1 
diabetes. Obesity-related type 2 diabetes is emerging in 
children, but this child was lean and had no acanthosis 
nigricans. 

The next step was to identify which MODY sub- 
type this child had as this would have a major impact 
on management. For example, if he had a glucokinase 
(GCK) mutation (MODY 2) then no treatment would 
be needed as the condition is usually stable and not as- 
sociated with microvascular complications, but if he 
had one of the common transcription factor MODY 
(HNF-1a, HNF-1a, HNF-4a) then treatment would 


GLICLAZIDE IN MODY 


HbA1C96 











Duration of treatment (months) 








Figure 2. Serial changes in HbA, over 18 month period after 
starting oral gliclazide 20 mg/day. 


be required because of the risk of diabetes-related com- 
plications." The age of presentation was more sugges- 
tive of GCK MODY, as other MODY subtypes often 
present in adolescence and young adulthood; however, 
this condition did not explain the early retinopathy in 
his father from whom he inherited the diabetes. The 
absence of renal cysts and other extrapancreatic fea- 
tures ruled out the possibility of HNF-la MODY.” 

Both MODY 1 (HNF-4a) and MODY 3 (HNF- 
la) have similar phenotype, as HNF-4a regulates the 
expression of HNF- 1a, but the latter is more common 
and is associated with a low renal threshold for glucose 
resulting in glycosuria at a relatively low blood glucose 
concentration, ^? 
We performed OGT T as the response to this test can 
differentiate between HNF-1a and GCK MODY." 
Patients with GCK MODY usually have a higher 
fasting glucose than those wich HNF-1a MODY, but 
the blood glucose increment at 120 minutes does not 
often exceed 5.5 mmol/L. In our patient, the base- 
line fasting glucose was not high and the increment 


which was detected in our patient. 


at 120 minutes was >5.5 mmol/L as typically seen in 
HNF-1a MODY. Therefore, on clinical grounds, our 
case was more typical of MODY’ except for the age 
of presentation. 

As tests for MODY mutations are still not widely 
available and can be expensive, it is recommended that 
these tests be performed when they are likely to be pos- 
itive and alter the management.’ We used the clinical 
phenotype and biochemical tests to guide the mutation 
analysis, which confirmed the diagnosis of HNF-1a 
MODY. 

Because the child was asymptomatic and at lower 
risk of developing ketoacidosis, it was important to 
discuss the treatment options with the family, particu- 
larly with the absence of data on the use of SU in pre- 
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pubertal children with HNF-la MODY and the risk 
of SU-associated hypoglycemia. Because of the rise of 
the HbA, despite the dietary management alone and 
the progressive nature of the condition with the history 
of early retinopathy in the father, it was felt that a trial 
of low-dose SU was justified. The decision to use oral 
gliclazide was based on the fact that it has a lower hy- 
poglycemic risk than other SUs and its efficacy has been 
tested in adults with HNF-la MODY in a random- 
ized, crossover controlled trial.!° In that trial adults with 
HNF-1a MODY showed a 5.2-fold better response to 
gliclazide than to metformin and a 4-times greater fall in 
fasting glucose to gliclazide than in BMI-matched type 2 
diabetes patients. There are few reports of using SU in 
the pediatric age group with HNF- 1a;'”” however, these 
children were all significantly older than our patient and 
they were treated with other SU agents than gliclazide. 
We started with a small dose (20 mg once daily) and the 
families were educated on the recognition and manage- 


Case report 


ment of hypoglycemia. Our patient showed an excellent 
response, on the same dose, without any side effects. 

It has been suggested that individuals with HNF-1a 
MODY usually present late, if they inherited the condi- 
tion from the father” and earlier if they were exposed to 
intrauterine hyperglycemia.” However, this was not the 
case with our patient. We cannot explain the exact rea- 
son for the early presentation in our patient; however, it is 
possible that this may be the result of variable expression, 
which is a feature of autosomal dominant conditions or 
it may be an example of the relationship between the 
genotype and the age of presentation as shown recently 
in some mutations.’ 

To the best of our knowledge, this is the youngest. pa- 
tient with HNF-1a MODY to receive gliclazide as initial 
treatment. As the mutation analysis allowed for selection 
of the most appropriate treatment, the case is another il- 
lustration of the clinical utility of molecular genetic tests 
in the care of patients with diabetes. 
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Intra-articular lipoma arborescens (LA) is a rare entity that can present with monoarticular or polyarticular 
involvement of joints such as knees, ankles, hips, shoulders, and elbows. We describe a case in a 26-year- 
old man who presented with intermittent pain and swelling of the left knee joint for the previous 2 years. 
Physical examination showed only tenderness over the medial line of the left knee joint. MRI found only 
joint effusion; therefore, the patient was referred to the orthopedic clinic where he underwent arthroscopy, 
which revealed a diffuse yellow soft tissue synovial papillary growth involving both medial and lateral 
gutters of the suprapatellar pouch. A biopsy reported intra-articular LA. This is the first case of LA reported 
in Saudi Arabia. LA should be included in the clinical and radiologic differential diagnosis of cases with 


persistent knee joint effusion. 





ntra-articular lipoma arborescens (LA) is an un- 

common benign synovial neoplasm of unknown eti- 

ology. LA is characterized by villous transformation 
of the synovium due to diffuse infiltration of the subsy- 
novial stroma by mature adipose cells. The Latin word 
"arbor" means tree-like morphology. LA affects mainly 
large joints such as hips and knees; however, other 
joints can be involved such as elbows, shoulders, and 
ankles.” Clinically, it can present as intermittent joint 
pain and swelling with a monoarticular or polyarticular 
pattern.’ Most of cases can be predicted by MRI.! This 
report describes a case a 26-year-old man who presented 
with an intermittent left knee joint pain and effusion 
and was diagnosed histopathologically with lipoma ar- 
borescens. Radiological and histomorphologic features 
are described. 


CASE 

A 26-year-old man presented with a history of intermit- 
tent pain and swelling of the left knee joint for the previ- 
ous 2 years. He had a history of repeated soccer trauma 
to the same joint, without any other underlying joints 
disorders. The patient was treated initially by phys- 
iotherapy and nonsteroidal anti-inflammatory drugs 
such as piroxicam and diclofenac with limited response. 
Physical examination revealed an obese individual with 


tenderness over the medial line of the left knee joint. 


Pivot shift, McMurray, and Lachman test results were 
negative. Blood tests revealed a normal leukocyte and 
differential count. Other laboratory investigations were 
unremarkable. Initial MRI showed only mild effusion. 
The patient continued to have intermittent pain and ten- 
derness over the medial side of the knee joint. He had 
another MRI, which found no significant abnormality 
except joint effusion. The patient subsequently was re- 
ferred to the orthopedic clinic where he underwent diag- 
nostic arthroscopy, which revealed diffuse yellow soft tis- 





Figure 1. Photomicrograph showing a synovial lined villous 
proliferation which is diffusely infiltrated by mature fat (original 
magnification, hematoxylin and eosin stain, x40). 
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sue synovial papillary growth involving both medial and 
lateral gutters of the suprapatellar pouch. In addition, 
there was a mild effusion, but no signs of injury to liga- 
ments or menisci. A synovial biopsy was taken and histo- 
pathologic examination showed a synovial lined villous 
proliferation, in which the villi are diffusely infiltrated 
by mature adipose tissue (Figure 1). After the establish- 
ment of the histopathologic diagnosis of intra-articular 
lipoma arborescens, the second MRI was reexamined 
by the radiologist in the light of discussion with the or- 
thopedic surgeon and the pathologist, allowing a precise 
radiologic localization of the lesion (Figure 2A, 2B). 
MRI post-arthroscopic intervention showed disappear- 
ance of the lesion (Figure 3A, 3B). The patient elected 
to continue on a conservative management without open 
synovectomy, unless the symptoms got worse. The clini- 


cal follow up showed mild improvement. 


DISCUSSION 


Tumors of the synovium are rare and can involve the 
lining of the joints, tendons, or bursa. LA is a very rare 
benign primary intra-articular tumor of the synovium. It 
is known also as synovial lipomatosis, and is character- 
ized by replacement of the subsynovial tissue by mature 
adipocytes, giving rise to prominent intra-articular vil- 
lous proliferation of the synovium. Less than 60 cases 
have been published in the English language medical 
literature as shown by the database of medical search 
engines of Pub Med and OVID. The majority are case 
reports and the largest series of cases included six cases.’ 
I believe that this is the first case ever reported inSaudi 
Arabia. 

The exact etiology of LA is not known; the majority 
of cases arise de novo. Other reports described associa- 
tion with previous trauma, chronic rheumatoid arthri- 
tis, underlying osteoarthritis, psoriasis, or a Baker cyst? 
Most cases present as joint pain, intermittent swelling, 
and joint effusion.’ The knee is the most commonly af- 
fected joint especially the suprapatellar pouch region. 
LA has occurred in other anatomical sites including the 
hip, elbow, shoulder, and wrist. The lesion was rarely re- 
ported to involve the synovial surface of the ankle joint.’ 
The majority of cases presented with monoarticular in- 
volvement; however, only a few reports described polyar- 
ticular involvement by LA.*”® Most occurred in patients 
in their 5th to 7th decades of life; however, our case in- 
terestingly presented at the young age of 24 years. 

Plain radiographs are usually non-specific for LA, 
but may show degenerative articular changes if there is 
a secondary osteoarthritis. Ultrasound can demonstrate 
joint effusion, and may also show villous synovial pro- 


jections. In most cases, MRI is the diagnostic modality 
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Figure 2. MRI of the left knee. (A) Sagittal T1-weighted image showing small nodular 
soft tissue lesions of fatty signal intensity (back arrow) within the suprapatellar pouch. 


(B) Axial proton density fat suppressed weighted image showing suppression of the 
signal intensity of the lesions (white arrow), similar to subcutaneous fat 


Figure 3. MRI of the left knee. (A) Sagittal T1-weighted image, and (B) axial proton 
density fat suppressed weighted image showing complete disappearance of the lesions 
post- arthroscopy. 


of choice, as it can demonstrate high signal intensity of 
fat in LA on both T-1 and T-2 weighted images. In our 
case, the initial MRI reported only mild effusion with 
no documentation of lesions. After the histopathologic 
establishment of the diagnosis of LA, the MRI report 
was revised by the radiologist in the light of the patho- 
logic diagnosis and close discussion with the orthopedic 
surgeon. The lesions were determined to be localized. 
An additional axial T 1-weighted sequence, including su- 


prapatellar pouch, is therefore recommended when such 
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rare soft tissue lesions are suspected. Although such le- 
sions are extremely rare, in cases of persistent knee joint 
effusion, LA should be entertained in the differential di- 
agnosis. The recommended management for LA is open 
synovectomy; however, arthroscopic synovectomy can 
be done with a favorable outcome. 

This report confirms the significance of arthroscopy 
and the histopathologic examination for the confirma- 
tion of such a rare intra-articular entity. When such le- 
sions are suspected, additional axial T 1-weighted MRI 
sequences should be made to include the suprapatellar 
pouch region of the knee joint. 
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Cold agglutinin disease (CAD) is a rare autoimmune hemolytic anemia. Although it can occur second- 
ary to lymphoproliferative disorders and autoimmune or infectious diseases, CAD is rarely reported as 
secondary to solid tumors. We report a case of a woman aged 18 years diagnosed with a well-differen- 
tiated hepatocellular carcinoma of the fibrolamellar subtype, who was shown to have CAD also. Her 
general condition, including CAD, improved after targeted therapy with sorafenib for the hepatocellular 
carcinoma and only conservative measures for the CAD that consisted of avoidance of cold. In summary, 
although it is an extremely rare association and less common than lymphoproliferative disorders, CAD 


can be associated with solid tumors. 





old agglutinin disease (CAD) is a form of auto- 

immune hemolytic anemia caused by cold-re- 

acting autoantibodies." These autoantibodies, 
usually of the IgM class, bind to the erythrocyte mem- 
brane, leading to premature erythrocyte destruction 
(hemolysis) that characterizes autoimmune hemolytic 
anemia.' Cold agglutinin disease may be primary (id- 
iopathic) or secondary to lymphoproliferative disorders 
(LPDs), autoimmune diseases, myeloma, Kaposi sar- 
coma, angioimmunoblastic lymphoma and infectious 
conditions, including those caused by M pneumoniae, 
Epstein-Barr virus (EBV), influenza virus, HIV, cyto- 
megalovirus (CMV), rubella, varicella and mumps.” 
Only rare cases have been reported to be secondary to 
solid tumors. We report a case of a patient diagnosed 
to have fibrolamellar hepatocellular carcinoma (FL- 
HCC) and concomitant CAD. 


CASE 


A woman aged 18 years presented with right upper 
quadrant abdominal pain, vomiting, yellowish discol- 
oration of the sclera, dark urine, and weight loss and 
poor appetite for the previous 3 months. Examination 
showed pallor, one small (1.0x1.0 cm) left supracla- 
vicular lymph node, right upper quadrant tenderness, 
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and hepatomegaly (liver span, 16 cm). Laboratory in- 
vestigations showed elevated red cell indices (artifac- 
tual); white blood cells, 11.6x 10°/L (normal reference 
range, 4-11x 10?/L); platelets, 526x10°/L (reference 
range, 140-450x10°/L); erythrocyte sedimentation 
rate, 150 mm/h (reference range, 0-20); C-reactive pro- 
tein, 12 mg/L (0-5.99) reticulocytes, 5.4% (0.5-1.5% of 
RBCs); alanine aminotransferase, 102 U/L; aspartate 
aminotransferase, 122 U/L; alkaline phosphatase, 187 
U/L; total bilirubin, 67.2 mmol/L; direct bilirubin, 
7.3 mmol/L; ferritin, 514.3 (g/L; vitamin B12, 1034 
pmol/L; and lactate dehydrogenase, 292 U/L; with 
decreased levels of albumin (28 g/L) and hemoglobin 
7.6 g/dL). Blood film examination revealed strong ag- 
glutination of RBCs, which is characteristic of CAD. 
Serum IgA was elevated, while IgG and IgM concen- 
trations were within normal ranges. Negative results 
were obtained for hepatitis B and C, HIV and EBV 
(by polymerase chain reaction). Mycoplasma pneumo- 
nia serology was negative. Alpha-fetoprotein levels 
were normal. Results of the direct Coombs test and 
cold agglutinin tests were strongly positive (specific 
titer not obtained). Chest X-ray was normal. CT ab- 
domen showed a 12x16-cm liver mass with multiple 


enlarged lymph nodes (Figure 1). Liver biopsy showed 
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Figure 2a. Liver biopsy showing hepatocellular carcinoma: 
fibrolamellar subtype (CK stain x 200). 


a well-differentiated hepatocellular carcinoma of the fi- 
brolamellar subtype (Figures 2 a, b, c). Bone marrow 
aspiration and biopsy results were normal except for 
erythroid hyperplasia. A lymph node biopsy from the 
para-aortic lymph node showed total replacement and 
destruction of architecture by adjacent tumor tissue (lo- 
cal metastasis). 

‘The patient was offered chemotherapy, but the fam- 
ily refused. She was therefore started on targeted thera- 
py with sorafenib 400 mg daily and instructed to avoid 
exposure to cold. Sorafenib is a multikinase inhibitor of 
intracellular kinases and receptor tyrosine kinases that 
decreases cell proliferation and has been found useful 
in hepatocellular carcinoma (HCC). After 2 months of 
therapy with sorafenib, the CT abdomen showed mild 
improvement in the liver mass, and the complete blood 
count (CBC) and liver function tests were normal. Her 
blood findings related to CAD disappeared. The pa- 


tient tolerated the treatment very well. Other treatment 
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Figure 2b. Liver biopsy showing hepatocellular carcinoma: 
fibrolamellar subtype (Massionas trichrome stain x 200). 














fibrolamellar subtype (hematoxylin and eosin stain x 200). 


would be surgery followed by irradiation to the lymph 
nodes. 


DISCUSSION 

FL-HCC is a rare, primary HCC, with one population- 
based study reporting an age-adjusted incidence rate 
of 0.02 per 100000.’ Although controversial,’ a recent 
review by Torbenson? supports the unique nature of 
FL-HCC at clinical, histological and molecular levels. 
It occurs in young patients without underlying hepa- 
titis, cirrhosis or other risk factors typically associated 
with HCC.’ Because of its rarity, little is known about 
its epidemiology and clinical features,’ although the re- 
cent population-based study of 68 cases’ in the SEER 
database between 1986 and 1999 provided data sup- 
porting the differences between FL-HCC and HCC. 
‘There was a reduced mortality risk of 46% compared 
with HCC cases, and it was attributed to the lack of un- 
derlying liver disease and younger age of patients (mean 
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and standard deviation, 39 [20] years). It may be more 
common in females than their male HCC counterparts,’ 
although a recent review of literature failed to find an 
association between FL-HCC and gender Our patient 
was a young female. ^ 

CAD is a rare autoimmune hemolytic anemia. À 
Norwegian population-based study estimated a preva- 
lence of 16 per million and median age at onset of 67 
years.? Although most patients display cold-induced 
circulatory symptoms, enhancing their expression in 
cold climate, the disease is differentiated from warm 
agglutinin disease based on antibodies that bind more 
strongly to red blood cells at 0°C to 450,29 More than 
9096 of cases involve IgM antibodies, which require com- 
plement activation and fixation for hemolysis to occur." 
Antibody thermal amplitude, that is, the highest tem- 
perature at which the antibodies bind to antigen, is asso- 
ciated with pathogenicity. Cold-reactive autoantibodies 
in healthy subjects are usually of no clinical significance 
because they have low thermal amplitude. If CAD is 
associated with infections, the resultant anemia usu- 
ally resolves spontaneously; while antibodies expressed 
secondary to paraneoplasias or immunocyte neoplasias 
such as chronic LPDs and lymphomas typically result 
in chronic disease." When CAD is not associated with 
other diseases, it is commonly referred to as primary or 
idiopathic; however, many patients with this form have 
been found to have an underlying LPD.” 

Consistent with other reports, our patient had bio- 
chemical evidence of hemolysis, including severe anemia, 
markedly elevated reticulocytes, bilirubin and lactate de- 
hydrogenase.?? Our patients WBCs were slightly above 
the upper limit of normal. The CAD diagnosis was sug- 
gested by CBC findings (low hemoglobin and artifactu- 
ally abnormal RBC indices due to agglutination), blood 
film examination and supported by the positive direct 
Coombs test and a high-cold agglutinin titer. Our pa- 
tient, at age 18 years, was younger than typically report- 
ed; for example, the youngest of the 86 patients compris- 
ing the population-based study by Berentsen et al! was 
aged 30 years. A review by Petz‘ cites two earlier reports 
where patients had an average age of 66 years and where 
only 3 of the 21 patients were aged <50 years. Younger 
patients are usually reported with polyclonal disease oc- 
curring in association with viral infections;' however, no 
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identifiable viral infection was diagnosed in our patient. 

Treatment of CAD can include pharmacotherapy 
with corticosteroids, immunosuppressive drugs and 
rituximab, among other agents. Such treatments have 
been successful in some cases; however, varying results 
have been achieved. Perhaps the most reliable manage- 
ment of CAD is the avoidance of exposure to cold, as was 
recommended and found to be helpful for our patient. 
An intuitive question is whether sorafenib therapy itself, 
or through its regressive effect on FL-HCC, played any 
role in the disappearance of her CAD findings, which is 
difficult to answer. 

Although the association of CAD with lymphomas 
is well established, there are a few reports of CAD in 
patients with other solid tumors. Immunological dys- 
regulation in viral infections and neoplasia has been pro- 
posed as a plausible pathogenetic mechanism for similar 
autoimmune conditions.** Cao et al reported a case of 
CAD in a woman aged 65 years with a uterine sarcoma 
and brain metastasis. The patient was treated with pelvic 
irradiation for her sarcoma, and with warm transfusion 
followed by chlorambucil and prednisone for her CAD> 
Young and Haldane? report successful resection of a 
colorectal tumor in a patient aged 62 years with "long- 
standing" CAD. The authors emphasize the importance 
of maintaining core and extremity temperatures during 
surgery to minimize hemolytic effects of the cold agglu- 
tinins. Another recent report® described a patient aged 
57 years with a 20-year history of hepatitis B who pre- 
sented with a fever of 2 weeks duration and was found 
to have a 5.2-cm liver tumor with a positive diagnosis of 
CAD. The patients anemia resolved without treatment 
following tumor resection. Our finding of CAD in a pa- 
tient concomitantly diagnosed with hepatocellular carci- 
noma adds to this scant literature. 

In summary, our patient presented with a unique 
combination of CAD and a rare, solid tumor. She was 
younger than typical patients with CAD. Her CAD- 
related problems were successfully managed with avoid- 
ance of exposure to cold, and she maintained hemoglo- 
bin level of 10 g/dL although her tumor was not yet re- 
solved completely. This unusual co-occurrence indicates 
that clinicians should be aware of its signs and symp- 
toms to assure that correct diagnosis is made in a timely 
manner and proper management is offered. 
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Accidental inhalation of 
mercury vapor in a child 


To the Editor: Toxicity from 
mercury exposure occurs with all 
forms. Accidental swallowing 
and ingestion of elemental mer- 
cury are common occurrences. 
Fortunately, it rarely leads to toxic- 
ity because elemental mercury of- 
ten passes through the gastrointes- 
tinal tract without being absorbed. 
On the other hand, mercury vapor 
poisoning is rarely reported, but 
acute toxicity can be deadly even if 
a small amount is inhaled.? 

All members of a family, includ- 
ing parents, two daughters and 
a son, were admitted to another 
hospitals emergency department; 
all of them complained of fatigue, 
nausea, vomiting, shivering and 
fever. The father, an electrical tech- 
nician, reported that while he was 
heating a tablespoonful of mercury 
on the fire in the kitchen in con- 
nection with his technical work, 


his 2%-year-old son was in the 





Figure 1. Chest X-ray showing paracardiac infiltration with hyperaeration. 
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kitchen, seated on the floor, and 
the rest of the family members 
were in the other rooms in the 
house. Within 2 hours of heating 
mercury, they all began complain- 
ing. Shortly after admission to the 
hospital, the 22-year-old child be- 
came lethargic and had respiratory 
distress. Due to increasing respira- 
tory distress, he was soon trans- 
ferred to our pediatric intensive 
care unit (PICU) for further man- 
agement. Physical examination 
at the time of PICU admission 
revealed a somnolent child that 
required tactile stimulation to be 
aroused; had a Glasgow coma scale 
score of 11, mild tachycardia at 
the rate of 150/min, normal blood 
pressure for his age, mild dyspnea, 
tachypnea at a respiratory rate of 
45/min; partial oxygen saturation 
was 88% on high-flow oxygen via 
a face mask; and on auscultation, 
end-inspiratory rales were heard in 
both basal lung fields. Laboratory 


findings were as follows. Blood 


gas analysis revealed mild respira- 
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tory acidosis. Initial blood mercury 
level was 512 pg/L (range, 0-10 
ug/L), and random urine mercury 
level was 165 pg/L. Whole blood 
cell counts; blood biochemistry, in- 
cluding renal and hepatic function 
tests, electrolytes were normal. His 
chest roentgenogram revealed bi- 
lateral paracardiac infiltration with 
hyperinflation (Figure 1). 

The patient was placed on non- 
invasive ventilation (NIV) via a 
face mask, and ventilator chelation 
therapy with D-penicillamine was 
started at a dose of 20 mg/kg/d; 
additionally, N-acetyl cysteine 
and multivitamin therapies were 
also given to the patient. On the 
third day of PICU admission, the 
patient became conscious and was 
weaned off the ventilator. Test for 
urinary mercury level was carried 
out on the 10th day of admission, 
and the detected urine mercury 
level was 20 pg/L (normal, less 
than 25 pg/L). 

As mercury vapors are heavier 
than air and tend to settle down, 
children playing near the floor 
may be exposed to mercury if it 
is present, Moreover, pediatric pa- 
tients have higher minute ventila- 
tion compared with adults, which 
is detrimental for most inhalation 
exposures.’ Therapeutic manage- 
ment of acute and chronic mercury 
poisoning mainly involves chela- 
tion therapy. Dimercaprol, which 
was the most popular agent used 
for the treatment, has now been 
known to exacerbate neurotoxic- 
ity.” D-penicillamine and 2, 3-di- 
mercaptosuccinic acid have been 
found to increase urinary excre- 
tion of mercury. In conclusion, it 
is important to note that although 
ingestion of elemental mercury is 
considered nontoxic, a tablespoon- 
ful of mercury vapor can cause 


acute respiratory failure. 
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NK cell: an unforgettable 
lymphocyte (comment 
on "Delayed presentation 
of severe combined im- 
munodeficiency due to 
prolonged maternal T cell 
engraftment") 


To the Editor: I read with great 
interest the article by Al-Muhsen 
"Delayed presentation of severe 
combined immunodeficiency due to 
prolonged maternal T cell engraft- 
ment” in the May/June 2010 issue 
of the journal.' I do really appreciate 
the contribution to the knowledge 
of maternal T cell engraftment in 
severe combined immunodeficiency 
(SCID). However, I would like to 
make some comments. 

+ Antibody responses are not 
needed when SCID is suspected. 
Immunoglobulin replacement 

therapy does not preclude this 

assessment, for instance, regard- 


+ 


+ 


+ 


ing antibodies agains S Typhi 
upon vaccination, as titers are 
not generally present in donors. 
Isohemaglutinins—a natural 
source of antibodies of type 
IgM—could also be measured in 
spite of immunoglobulin replace- 
ment (where only IgG is adminis- 
tered). 

The author state a T-B+ pheno- 
type. However, as can be seen in 
Table 1 (see reference 1), CD16- 
56 (the marker for natural killer 
(NK] cells) are below the normal 
range. So we can affirm the patient 
presented a T low B+ NK low (I 
say low because we use "-" when 
the lymphocyte subset is definite- 
ly absent). Moreover, a phenotype 
with decreased T and NK cells 
is strongly suggestive of cytokine 
receptor common gamma chain 
(gc) (or CD132) deficiency. This 
comprises for 2 out of 3 cases of 
SCID (also known as X-linked 
SCID). There are well escablished 
criteria by the European Society 
For Primary Immunodeficiencies 
(ESID) 

The genes sequenced (RAG1/2, 
Artemis) show a different lym- 
phocyte subset phenotype: T-B-. 
This is because the failure pre- 
cludes functional V(D)J recombi- 
nation that finally lead to the de- 
velopment of T cell and B cell sur- 
face receptors (TCR and BCR). 
But this does not affect NK cells. 
In this last case, we propose ra- 
diosensitivity tests in fibroblasts, 
as an easy way to guide a cheaper 
and faster gene sequencing (SCID 
with radiosensitivity are caused 
by defects in the nonhomologous 
end-joining (NHEJ) DNA repair 
pathway: Artemis, | DNApKes, 
DNA ligase IV and XLF).* 
CD40L deficiency (hyper IgM 
syndrome) was ruled out by cy- 
tometry. This is neither necessary 
nor reliable. CD40L should nor 
be considered within the differ- 


ential diagnosis as IgM is absent. 
There is general agreement that 
CD40L deficiency is not ruled out 
in many cases, so going straight- 
forward to gene sequencing is the 
most common approach, 


Luis Ignacio Gonzalez-Granado 
Pediatrics and Immunodeficiency 
Hospital 

12 Octubre, Madrid, Spain 
nachgonzalez@gmail.com 
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Reply 


With great honor I have read the 

valuable comments entitled “NK 

cell: an unforgettable lympho- 
cyte” on the case report "Delayed 

Presentation of Severe combined 

immunodeficiency (SCID) due to 

prolonged maternal T cell engraft- 
ment" I would however clarify 
few points: 

* Although the antibody response 
is not needed for typical SCID, it 
is however needed to document 
for atypical and late presentation 
due to prolonged T cell engraft- 
ment and the possibility of par- 
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tially restored immune function 
to explore the extent of immune 
dysfunction rather than to con- 
firm the diagnosis." 


+ 


Although the immunological 
phenotype is obscure because of 
the maternal engraftment, the 
best could be described is T + 
(? maternal origin, B+, and NK 
low, which was clearly mentioned 
in the paper. Unlike the interna- 
tional data, the far most com- 
mon phenotype is T-, B- NK+;3 
probably due to the high preva- 
lence of consanguinity in our 
population with predominance 
of AR-SCID.* The possible in- 
volved genes in this phenotype 
have been tested which were 
negative. 


+ 


The patient reported here was 
being investigated further to 
delineate the underlying genetic 
defect. Although the patient did 
not manifest any manifestation 
of radiosensitivity, the suggested 
tests will be considered; along 
with the exploration of other 
genes that might be involved in- 
cluding common gamma chain 
(gc) defect. 

The hyper IgM studies were 


+ 


performed on the basis of clini- 
cal presentation (recurrent chest 
infection, and confirmation of 
Pneumocystis jiroveci pneumo- 
nia (PJP) infection), normal 
IgM (0.54) and low IgG (2.34), 
which was suspected at the ini- 
tial presentation. However, with 
a high IgE level indicating intact 
immunoglobulin — class-isotype 
switch, highlighting the better 
terminology of this disease as 
(B-cell intrinsic immunoglobu- 
lin class switch recombination)’ 
will rule out the possibility of 
hyper IgM syndrome as clearly 
stated in the paper. In addition, 
the documentation of maternal 
T cells indicates a genuine T cell 


defect as SCID. 


Saleh Z. AL-Muhsen 

Department of Pediatrics, King Khalid 
University Hospital, King Saud 
University, Riyadh, Saudi Arabia 
almuhsen@ksu.edu.sa 
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Re-infection of typhoid 
fever and typhoid vaccine 
(comment on “An import- 
ed enteric fever caused 
by a quinolone-resistant 
Salmonella typhi’) 


To the Editor: I read with interest 
the case report "An imported enteric 
fever caused by a quinolone-resistant 
Salmonella typbi[sic]" by Somily et al! 
and have the following comments: 
The patient described in the case 
had two episodes of typhoid fever 
two months apart. The authors 
have labelled the second infection 
as a relapse. However, relapse usu- 
ally occurs two to three weeks af- 
ter the resolution of fever and is 
known to occur in 596 to 1096 of 
patients.” It is usually milder than 
the original attack, and the S Typhi 
strain isolated in relapse usually 
has the same antibiotic susceptibil- 
ity pattern as the isolate during the 
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original attack. Although rare, re- 
infection may also occur and can 
be distinguished from relapse by 
molecular typing. The patient in 
the case seems to have re-infection 
with S Typhi. 

I would like to know whether 
the patient was already immun- 
ised with typhoid vaccine before 
the first attack. If not, I would also 
like to ask the authors whether 
typhoid vaccination in the pa- 
tient after the first attack would 
have prevented the re-infection. 
Centers for Disease Control and 
Prevention (CDC) recommend 
typhoid vaccine for travelers to 
areas where there is a recognized 
increased risk of exposure to S 
Typhi. As observed with many 
bacterial diseases, an attack of ty- 
phoid fever does not provide long 
lasting immunity from a future 
episode of the same illness. An 
episode of typhoid fever usually 
means that the child lives in an 
environment in which further ex- 
posure to infection is likely. There 
is also the possibility that early 
treatment would have reduced the 
full force of immunity from de- 
veloping. Trials have shown that 
treatment of typhoid patients in 
the first two weeks of illness may 
inhibit the development of the 
protective anti-Vi CPS antibody 
response.’ Taking into consider- 
ation the above points, the general 
recommendation is to give typhoid 
vaccine at least 4 weeks after full 
recovery from the illness. 


Syed Ahmad Zaki 
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Lokmanya Tilak Municipal Medical 
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Reply 


Thank you for the comments. My 
response is as follows: 

The comments on relapse usu- 
ally occurring in two to three 
weeks after the infection are valid. 
There is, however, a commonly 
held belief that relapse in patients 
with typhoid fever can occur any- 
where between 1 to 70 days with a 
peak of 8 to 10 days after the com- 
pletion of therapy.' The comments 
regarding the timing of the relapse 
and the duration mentioned in the 
paper therefore fall into the time 
span reported for relapse of ty- 
phoid fever. 

The S Typhi isolated during 
both episodes was sensitive to cip- 
rofloxacin with the only difference 
being the minimum inhibitory 
concentration. This is consistent 
with the reader comments that the 
susceptibility of the organism was 
similar on both occasions. 

With regards to the comments 
on vaccination for typhoid fever, 
I would like to confirm that the 
patient had never been vaccinated 
prior to the first attack. 


I hope that the response to the 
comments is adequate. 


Ali Somily 

Department of Pathology-Microbiology 
King Saud College of Medicine 
Riyadh, Saudi Arabia 

ali.somily@ gmail.com 
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Betel nut chewing as a 
risk factor for hepatitis 
C infection in Taiwan—a 
community-based study 


To the Editor: We completed a 
comprehensive health survey and 
structural questionnaires among 
the adults living in the eastern area 
of Taichung City, Taiwan, including 
the anti-hepatitis C (anti-HCV) 
antibody status and the compo- 
nents of metabolic syndrome, from 
2004 to 2005. A total of 1045 
adults were enrolled in this study. 
The anti-HCV seropositive (an- 
ti-HCV+) prevalence was 6.6% 
(69/1045). Results were expressed 
as mean (standard deviation). A 
P value <.05 was considered sta- 
tistically significant. Multivariate 
logistic regression analyses were 
conducted to explore the factors 
that were independently associated 
with anti-HCV. The strength of 
association was presented as odds 
ratio (OR) with 95% confidence in- 
tervals (CIs) and P values. Table 1 
shows the basic characteristics of all 
subjects. The anti-HCV+ subjects 
had higher alanine aminotransfer- 
ase (ALT) and aspartate amino- 
transferase (AST) levels, and were 
more elderly than the anti-HCV — 
subjects. In addition, levels of tri- 
glycerides were significantly lower 


in the anti-HCV+ subjects com- 
pared with the anti-HCV- subjects 
(P<.01). There were no significant 
differences between anti-HCV + 
and anti-HCV- subjects in terms 
of gender, body mass index (BMI), 
high-density lipoprotein *choles- 
terol (HDL-C) levels, systolic and 
diastolic blood pressures and fast- 
ing plasma glucose. Multivariate 
logistic regression analyses were 
conducted to clarify the indepen- 
dent factors associated with anti- 
HCY. Variables included age, sex, 
smoking, drinking, betel nut chew- 
ing, exercise, milk drinking, and the 
presence of hypertension, diabetes 
mellitus and hyperlipidemia. Betel 
nut chewing was significantly as- 
sociated with anti-HCV 4 as was 
milk drinking (Table 2 crude odds 
ratio). After being adjusted for ap- 
propriated covariates, betel nut 
chewing was still significantly as- 
sociated with anti-HCV + (Table 2 
adjusted odds ratio). Chronic 
HCV infections are the major eti- 
ologies of hepatocellular carcinoma 
(HCC) in Taiwan.' The prevalence 
of anti-HCV (6.6%) in our study 
was higher than that in community 
controls? The variation in crude 
HCV seroprevalence ranged from 
0.4% to 10.5%, and HCV infection 
takes two to four decades to lead 
to HCC. The habit of betel nut 
chewing is prevalent among men 
in Taiwan. It is especially prevalent 
among blue-collar workers, less ed- 
ucated men, cigarette smokers and 
alcohol drinkers.’ The population 
of betel nut chewers has increased 
gradually. Recently, the habit of 
betel nut chewing was found to 
be a risk factor for HCC, and an 
increased HCC risk is associated 
with seropositivity of anti-HCV 
in Taiwan? This information indi- 
rectly supports our finding that be- 
tel nut chewing is an independent 
risk factor for anti-HCV. Chronic 
hepatitis C and betel nut chewing 
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are still a major public health con- 
cern in Taiwan. Although the pre- 
cise mechanism for the association 
between betel nut chewing and an- 
ti-HCV remains to be determined, 
this study suggests that abstention 
from betel nut chewing is important 
for the prevention of chronic hepa- 
titis C. 
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Table 1. Basic characteristics of anti-HCV seropositive and seronegative subjects. 


Male 
Female 
Age ly) 
Height (cm) 
Waist (cm) 
BMI (kg/m?) 


Systolic pressure 
(mm Hg) 


Diastolic pressure 
(mm Hg) 


AST (IU/L) 
ALT (IU/L) 


Triglycerides 
(mmol/dL) 


FPG (mmol/L) 


HDL-cholesterol 
(mmol/dL) 


26 (37.7) 
43 (62.3) 
60.91 (11.55) 
157.42 (7.51) 
62.16 (8.35) 
25.15 (3.96) 


133.26 (22.08) 


81.26 (13.77) 


38.55 (27.37) 
40.19 (37.30) 


1.14 (0.58) 
5.47 (1.64) 


1.09 (0.30) 


365 (37.4) 
611 (62.6) 
55.94 (14.04) 
159.11 (7.69) 
63.01 (11.27) 
24.84 (3.69) 


133.10 (20.93) 


80.92 (13.67) 


24.56 (37.52) 
23.31 (49.91) 


1.43 (0.98) 
5.73 (2.05) 


1.13 (0.34) 





“Data presented as mean (standard deviation) or n (%). HCV=hepatitis C virus; BMl=body mass index; ALT=alanine 
aminotransferase; AST=aspartate aminotransferase; FPG-fasting plasma glucose; HDL=high-density lipoprotein. 


Table 2. Multivariate logistic regression analyses of variables associated with anti-HCV. 


Positive=1, 


Hypertension Negative=0 0.57 (0.29-1.10) 0.62 (0.32-1.21) 09 
Diabetes mellitus اا‎ 0.45 (0.19-1.05) 0.52 (0.22-1.23) 06 
Hyperlipidemia Positive=1, 0.45 (0.06-3.33) 046(0.00-3.43) 65 
Negative=0 

Hepatitis sous a 1.54 (0.46-5.20) 2.06 (0.60-7.11) 4 

Drinking d 1.73 (0.51-5.88) 1.87 (0.53-6.58) 38 
Smoking sanie i 1.56 (0.72-3.38) 1.64 (0.72-3.76) 64 
Betel nut chewing يسم‎ 755)251-2274( 9.12 (2.96-28.18) <01 
Exercise uiv 1.24 (0.76-2.04) 1.01 (0.60-1.69) 39 
Milk drinking العيسية‎ 1.63 (1.00-2.65) 1.39 (0.84-2.31) 05 





Odds ratios were adjusted for age, gender. 
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what's your diagnosis? 


Cyst in the liver and cough with copious 


purulent sputum 


Nisar A. Wani,? Aijaz A. Rawa,? Tasleem Kosar,? Farooq A. Ganai^ 


From the *Department of Radiodiagnosis and Imaging, "Department of Cardiovascular Thoracic Surgery, Sher-I-Kashmir Institute of Medical 


Sciences (SKIMS), Srinagar, India 
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PMID: 21403405 DOI: 10.4103/0256-4947.77504 


40-year-old woman presented with a history of 

pain in the right lower chest, fever and cough 

with purulent sputum in the previous 20 days. 
She was treated for a presumed lower respiratory tract 
infection and her fever subsided, but she continued to 
produce 400-500 mL of purulent sputum daily, which 
was blood-tinged on two occasions. Her past medical 
history was unremarkable. On examination she was 
pale and afebrile; pulse and blood pressure were nor- 
mal. Local examination of the chest with palpation 
and auscultation revealed reduced breath sounds in 
the right infrascapular region, with some crepitations. 
Abdominal examination found an enlarged liver. Blood 
investigations revealed a hemoglobin of 9 g/dL and a 
white blood cell count of 14x 10?/L with 1096 eosino- 
phils. Serum bilirubin, alkaline phosphatase and trans- 
aminase levels were normal. Chest X-ray showed an el- 
evated right hemidiaphragm and right lower zone con- 
solidation; no air fluid level or pleural effusion was seen. 
Abdominal ultrasonography revealed a right lobe liver 
cyst with internal echoes inside and wall calcification. 
The patient was further evaluated by contrast-enhanced 
multidetector-row CT (MDCT) on a 64-detector row 
CT. Transverse CT through the chest showed soft is- 
sue attenuation due to consolidation in the lower lobe 
of right lung involving lateral basal, medial basal and 
posterior basal segments with rounded and elongated 
fluid attenuation areas within it (Figure 1). CT images 
through the upper abdomen showed a cystic mass in 
segment VII of liver with a focus of air attenuation in it 
anteriorly (Figure 2). The cyst wall showed curvilinear 


calcification; bile ducts were not dilated. 


What is the diagnosis? 
What is the treatment and what are the relevant 


procedural precautions? 





Figure 1. Axial CT of chest and lung. Transverse CT image 
through the lower chest shows a soft tissue attenuation due to 
parenchymal consolidation in the lateral, posterior and medial 
basal segments of right lower lobe (upward arrows) with 
rounded and linear fluid-attenuation areas inside it (downward 
arrow). 





Figure 2. Axial CT of abdomen and liver. Transverse CT image 
through superior aspect of liver showing a cyst in segment 
VII of right lobe of liver (upward arrow) with a focus of air in it 
anteriorly adjacent to wall (downward arrow). 


FOR THE ANSWER, VISIT: http://www.saudiannals.net 
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MRI demonstration of subtotal agenesis of the 
cerebellum with closed-lip schizencephaly 


Naseer A. Choh, Suhil A. Choh 
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rediffmail.com 
Ann Saudi Med 2011; 31(2): 207-208 


PMID: 21422661 DOI: 10.4103/0256-4947.78212 


3-year-old female child, the product of a non- 

consanguineous marriage, presented with the 

chief complaints of developmental delay and 
generalized tonic—clonic seizures. Physical examina- 
tion showed microcephaly, gross hypotonia, and nys- 
tagmus. MR imaging showed subtotal agenesis of the 
cerebellum, with rudimentary bean-like hemispheric 
remnants anterosuperiorly The pons was hypoplas- 
tic, with no discernible ventral pontine eminence. The 
posterior fossa was fluid filled and of normal size. A 
few hyperintense foci were noted in the periventricu- 
lar white matter on T2 and FLAIR images. Closed-lip 
schizencephaly was noted in the left frontal lobe. The 
diagnosis was subtotal cerebellar agenesis (Chiari IV 
malformation) with closed-lip schizencephaly. 

Subtotal agenesis of cerebellum, also called Chiari 
IV malformation, is a very rare condition that is char- 
acterized by severely hypoplastic, rudimentary cerebel- 
lar hemispheres along with a normal-sized, fluid-filled 
posterior fossa and pontine hypoplasia. Clinical fea- 
tures vary from mild to severe. 

The Chiari IV malformation is distinct from the 
Dandy-Walker malformation, the posterior fossa 
being of normal size in the former, but it is indistin- 
guishable from primary cerebellar agenesis or ponto- 
cerebellar hypoplasia." Goasdoire et al have described 
the MR features of pontocerebellar hypoplasia. These 
include a thin flat pons, with loss of the anterior curve; 
a small cerebellum, with predominant flattening of 
hemispheres and shortened cerebellar fissures; and a 
normal-sized posterior fossa.’ Uhl et al have described 
similar features plus some other features like gyral at- 
rophy, delayed myelination with no significant disor- 
ganization of brain architecture, or a corpus callosum 
defect.’ 

Our patient also had closed-lip schizencephaly 
(which has not previously been described). The reason 
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Figure 1. TIW sagittal image shows a small vermian remnant and a hypoplastic pons, 
with flattened anterior prominence. A fluid-filled posterior fossa can be seen. 


for pontine hypoplasia occurring with severe cerebellar 
hypoplasia is that the neurons that form the pontine 
nuclei and the cerebellar granular layer both originate 
from rhombic lips; in addition, several cerebellar nuclei 
are connected to the ventral pontine nuclei, and develop- 
mental abnormalities of one result in hypoplasia of the 
other.’ Subtotal cerebellar agenesis with pontine hypo- 
plasia is an entity with distinctive MRI features but vari- 


able clinical, pathophysiologic, and etiological features. 


AGENESIS OF CEREMELLUM 





Figure 3. TIW parasagittal image shows a holohemispheric 
Figure 2. Axial T2W FSE image shows rudimentary bean-like schizencephalic cleft in the left mid-frontal region. A small 
cerebellar hemispheric remnants and a hypoplastic pons. right cerebellar hemispheric remnant is seen in the fluid-filled 
posterior fossa. The myelination pattern is normal for this 
patient's age. 
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erratum 


The order of authors in the article below should have appeared as: Mohammad Alsharani, 
Marzouqah Alanazi, Majid Alsalamah 


Alanazi M, Alashahrani M, Alsalamah M. Black ant stings caused by Pachycondyla sennaarensis: a 
significant health hazard. Ann Saudi Med. 2009 May-Jun;29(3):207-11. PMID: 19448369 
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announcements 








World Health Organization 
y Regional Office for the Eastern 
Mediterranean 





Directory of Health, Medical Conferences 
and Professional Meetings in the Region 


http://www.emro.who.int/conf/ 


Objectives 


To develop and maintain a directory of conferences and meetings ay oh e by government institutions, 


academic bodies and other non-profit professional organizations in t 


The directory will: 


e Region. 


* Serve as a vehicle to distribute information on these events to health care professionals and 


academicians; 


* Enhance networking and collaboration between institutions; ١ : 
* Record professional events for the future reference and archiving of conference proceedings as much 


as possible; 


* Alert health care professionals and academicians to the new conferences related to their speciality. 





Section of Colorectal Surgery 
Fellowship Training Program 


A two-year clinical fellowship program that 
aims to provide the candidate with the basic 
science, clinical and operative skills to man- 
age patients with colorectal diseases com- 
petently. The operative load of the Section 
is 300 operations annually. The majority of 
such operations are complex colorectal condi- 
tions such as colorectal cancer, fecal inconti- 
nence, complex anal fistulae and complicated 
inflammatory bowel disease conditions. The 
fellowship provides training into diagnostic 
and therapeutic colonoscopy such as inser- 
tion of colonic stents for bowel obstruction. 
Moreover, training into endoanal and en- 
dorectal ultrasound for the assessment of anal 
sphincters and staging of rectal cancer will be 
provided, respectively. An important aspect of 
the program is training into anorectal physi- 


ology testing and the interpretation of such 
complex data. During training, the fellow will 
be exposed to Enterostomal therapy and all 
aspects of stoma care. The Section holds an 
annual colorectal surgery symposium and the 
fellow is expected to be an active member in 
this activity, which includes presentation and 
publication of medical literature in the area of 
colorectal surgery. Laparoscopic colorectal sur- 
gery will be an integral part of training along 
with standard open surgery. The Section has a 
well-established curriculum of teaching activi- 
ties such as morbidity and mortality meetings, 
radiology rounds and GI clubs. The fellow is 
expected to participate actively in these educa- 
tional activities. 


For interested applicants, please contact: 
Academic & Training Affairs 

T: 442-7214/5 

ata@hkfshre.edu.sa 





The Palliative Medicine Fellowship Program 
King Faisal Specialist Hospital & Research Centre, Riyadh 


One-Year Fellowship Program 


Applicants: 
1. Must be Saudi nationals. 


2. Must be Saudi Board (or equivalent) certified in one of the following specialties: 
Family Medicine, Internal Medicine, Anesthesiology, General Surgery 
Boards in other specialites may be considered on indiviudal basis. 


For information, please contact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; P.O. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T. +966-1-464 
7272 ext. 31833; F: +966-1-442 7237 
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Hepatobiliary-Pancreatic Surgery 
Fellowship Program 
KFSH&RC-Riyadh, Saudi Arabia 


Hepatobiliary-Pancreatic Surgery Fellowship Program 
is a compherehensive structured educational program 
designed to graduate independent surgeons with high 
standards of skills, broad knowledge and proficient in 
clinical decisions. The fellow will attain proficiency in 
endoscopic procedures, be able to interpret radiological 
investigations exam as well a take care of basic and com- 
plex hepatobiliary-pancreatic surgical procedures. 


The Department of Liver Transplantation and 
Hepatobiliary-Pancreatic Surgery at King Faisal 
Specialist Hospital & Research Center offers: 

+ Four qualified hepatobiliary and transplant consultant 
surgeons with good experience in teaching and com- 
mitment to provide academic teaching and training. 

+ A very good facility in interventinal radiology. 

+ Equipped Operating rooms and intensive care facility. 

+ Outstanding internet access for library service for re- 
search resources as well as outstanding research facil- 
ity and database available for research users. 


The Fellowship Program is for two years and there are 
two positions available for application. Qualified candi- 
dates can direct their query to: 


Academic & Training Affairs 
KFSH&RC-Riyadh (MBC 36) 

P.O. Box 3354, Riyadh 11211, Saudi Arabia 
T: +966-1-442-7215/442-7214 

F: +966-1-442-7237 

ata@kfshre.edu.sa 


Department of Intensive Care 


SE Riyadh, Saudi Arabia 


‘The National Guard Health Affairs is considered a flag- 
ship facility in the Middle East, providing primary and 
tertiary healthcare services to the National Guard forces, 


© National Guard Health Affairs 


their dependents and civilian employees. The National 
Guard group comprises of four major hospitals and 
sixty healthcare centers, which operate to American JCI 
standards. As a Center of Excellence, it performs all ma- 
jor surgeries-including cardiac surgery, liver transplants 
and conjoined twin separation. We are currently inviting 
applications for the following post: 


Staff Physician — ICU Riyadh 


Our requirements in terms of academics and experience 
are as follows: 


MBBS/MD/Masters with min. 3 years experience in ICU/ 
Critical within a recognized healthcare facility. 


We, in turn can offer a generous tax-free salary, generous 
holidays, annual flights and exceptional benefits. 


If you are interested please send your CV with copies of 
your certificates to the recruitment office of the KAMC 
for the attention of John Quinn at email: quinnj@ngha. 
med.sa, or fax# +966-1-2520056. Your application will 
be treated in strictest of confidence and all initial enqui- 
ries or requests for more information are welcomed. For 
more information please visit our website at www.ngha. 
med.sa 
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National Guard Health Affairs Department of Intensive Care 
Riyadh, Saudi Arabia 


The National Guard Health Affairs is considered a flagship facility in the Middle East, providing prima- 
ry and tertiary healthcare services to the National Guard forces, their dependents and civilian employees. 
The National Guard group comprises of four major hospitals and sixty healthcare centers, which operate 
to American JCI standards. As a Center of Excellence, it performs all major surgeries-including cardiac 


surgery, liver transplants and conjoined twin separation. We are currently inviting applications for the 


following posts: 





Our requirements in terms of academics and experience are as follows: 


Consultant in Cardiac Critical Care 
FRCS-Irish / UK, North American or Australian Boards coupled 
with minimum 3 years post Board experience in Anaesthesia and 

fellowship in Cardiac Anaesthesia and Critical Care desirable. 


Assistant Consultants in Cardiac Critical Care 
FRCS-Irish / UK, North American, Australian Boards/ 
Arab or Saudi Board/MRCP or equivalent 
coupled with minimum 0-1 year post Board experience in Anaesthesia 
and fellowship in Cardiac Anaesthesia and Critical Care desirable. 


We, in turn can offer a generous tax-free salary, generous holidays, annual flights and exceptional benefits. 
If you are interested please send your CV with copies of your certificates to the recruitment office of the 
KAMC for the attention of John Quinn at email: quinnj@ngha.med.sa, or fax# +966-1-2520056. Your 


application will be treated in strictest of confidence and all initial enquiries or requests for more informa- 


tion are welcomed. For more information please visit our website at www.ngha.med.sa 
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EQUATOR 

EQUATOR <http://www.equator-network.org> (Enhancing the QUAlity of Trials and Other 
Research) 

The EQUATOR Network seeks to improve the quality of scientific publications by promoting 
transparent and accurate reporting of 

health research. 


STROBE 

STROBE (STrengthening the Reporting of OBservational studies in Epidemiology) is an 
international, collaborative initiative of epidemiologists, methodologists, statisticians, researchers 
and editors involved in the conduct and dissemination of observational studies. 


CONSORT (Consolidated Standards of Reporting Trials), is part of a broader push to produce 
reporting guidelines (RGs) for many different types of research. The main product of CONSORT 
is the CONSORT Statement, which is an evidence-based, minimum set of recommendations for 
reporting RCTs. It offers a standard way for authors to prepare reports of trial findings, facilitating 
their complete and transparent reporting, and aiding their critical appraisal and interpretation. The 
CONSORT Statement comprises a 22-item checklist and a flow diagram, along with some brief 
descriptive text. 


STARD 

The STARD (Standards for Reporting of Diagnostic Accuracy) initiative aims to improve the accu- 
racy and completeness of reporting of studies of diagnostic accuracy in order to allow readers to 
assess the potential for bias in a study and to evaluate the generalisability of its results. 


Books and articles on medical writing, with portions relevant to non-native English speakers: 


Wager E. Getting Research Published: An A to Z of Publication Strategy. Radcliffe Publishing: Ox- 
ford, Seattle; 2006. 


Goodman NW, Edwards MB. Medical Writing: A Prescription for Clarity. 3rd Edition. Cambridge 
University Press: Cambridge; 2006. 


Lang TA. How to Write, Publish, and Present in the Health Sciences: A Guide for Clinicians and 
Laboratory Workers. Philadelphia: ACP Press; 2010. 


Lang T. The Illusion of Certainty and the Certainty of Illusion: A Caution When Reading Scientific 
Articles. International Journal of Occupational and Environmental Medicine (available free online 


from http://www.theijoem.com/ijoem/index.php/ijoem/article/view/82 


Citing Medicine, 2nd Edition. The NLM Style Guide for Authors, Editors, and Publishers (available 
free online) http://www.ncbi.nIlm.nih.gov/books/NBK7256/ 
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الخلاصات العربية 


انتشار داء SH)‏ انسدادي مزمن بين المدخنين الذين يتابعون فى عبادات 
الرعاية الصحية الأولية في المملكة العربية السعوديه 


مقدمة: لا يعرف مدى انتشار الداء الرئوي الانسدادي المزمن في المملكة العربية السعودية 
والهدف من هذه الدراسة هو تقدير نسبة انتشار الداء بين مدخنين al‏ أعمارهم EF‏ وتتم 
aille asilo‏ فى عبادات الرعاية اتضحية الأولية في الملكة العربية السمعودية. 


التصميم والمكان: تم توزيع استبيان Tu‏ مجموعة عرضية القطع من البيانات الدموغرافية 
وعناصر أخرى متعلقة مرضى تم تشخيص حالتهم بالداء الرئوي الانسدادي المزمن وتتم متابعتهم 
قل اذاف EE‏ الأولنة: 


المرضى والطرق: أجريت الدراسة على مدخنين حاليين أو مدخنين سابقين ووصلت أو جاوزت 
أعمارهم ^£ Lole‏ وتم فحص التنفس بجهاز قياس التنفس وفقاً لمعايير الجمعية الأمريكية 
للأمراض الصدرية. وصنف انسداد مجرى الهواء وفقاً لآخر ssa‏ أجري لعايبر منظمة الصحية 
العالمية والمعهد العالمي للداء الرئوي الانسدادي الزمن في عام al oT‏ وخدد الداء الرئوي الانسدادي 
المزمن معدل أقل من Ve‏ بعد استخدام موسع القصبات للحجم المتوقع لحجم الزفير الإجباري 
في الثانية الأولى إلى السعة الحيوية القسربة (MO FEV/FVO)‏ 


النتائج: نظراً لعدم إكمال البيانات أو سوء الأداء على جهاز قياس الوظائف الرئوية. فمن بين 
٠‏ شخص مؤهل للدراسة وجدنا أن 40١‏ شخص مؤهلين لتحليل بياناتهم. كان معدل /FEV!‏ 
° ل liag. ۰.۷۰ Lass VI‏ يشمل MET‏ من أجريت عليهم الدراسة. بحيث وصلت نسبة 
الذكور ZADA‏ كان عدد المدخنين الحاليين (ZN) OV‏ استوفى E‏ بالداء. 
لم خد أياً منهم شخصت حالته بالمرحلة الأولى من الداء. بل كان -£ شخصاً (701.۳) à‏ في المرحلة 
La s as Y ١و à ill‏ )7801( في المرحلة الثالثة من الداء. 


الاستنتاج: وجدنا أن ضعف التشخيص بالداء الرئوي الانسدادي المزمن شائع جداً في عيادات 
الرعاية الصحية الأولية في المملكة العربية السعودية. ولكن لا يختلف انتشاره عن البيانات 
المتوفرة في الدول الأخرى. إن استخدام جهاز قياس الوظائف الرئوية كجزء من الفحص الروتيني 
لجميع المرضى الذين خاوزت أعمارهم £ Lole‏ مع وجود تاريخ طبي بالتدخين. oS‏ أن يساعد على 
الكشف المبكر للداء الرئوي الانسدادي المزمن وتشخيصه بدقة. ما سيساعد على إتخاذ تدابير 
الوقاية. 
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الخلاصات العربية 


الإصابة مختلف الأنواع الشكلية السريرية للدرن الجلدى وتزامنها مع 
فيروس yad‏ المناعة البشرى: دراسة من شبه القارة الهندية 


مقدمة: هناك القليل من التقارير التي تشير إلى الإصابة بالدرن الجلدي في حالات نقص ال مناعة 
خبيثة. وبالتالي فإن تشخيص هذه الحالات أمر صعب. وعلى الرغم من التقدم العلمي كتقنية 
تاغل اوها dos ved‏ فادها Joss‏ ما تمردون تشخيص. ومع ندرة هذه الحالات مقارنة بانتشار 
وارتفاع معدلات الإصابة بفيروس نقص ال مناعة البشري حول العالم. فإنه من الضروري للأطباء 
المعالجين معرفة الأتواع ومعالجة المرضى دون تأخير 


التصميم والمكان: دراسة استعادية لجميع حالات الدرن الجلدي التي تم تشخيصها ما بين أكتوبر 
۷م ونوفمبر ۹٠٠م‏ في عيادة خارجية مستشفى للرعاية التخصصية في شمال الهند. 


المرضى والطرق: قمنا gory‏ معلومات عن الشكل السريري للمرض. وفحص الاأنسجة. ومعدلات 
التزامن مع فيروس نقص المناعة البشري. ثم بحثنا عن الاختلافات فى حضور الحالات طبيعية 
المناعة وحالات نقص Achill‏ كما بحثنا عن الاختلافات والتزامن مع فيروس نقص المناعة البشري 
السريرية والنسيجية والجرثومية بالنسبة للدرن الجلدي بالإضافة إلى فحص لفيروس نقص المناعة 
البشري. 


النتائج: كان المعدل الإجمالي للإصابة بالدرن الجلدي 2۷,۰ )11 من بين ۱۸۷١١‏ مريضاً مراجعاً). 
وكانت نسبة التزامن مع فيروس نقص المناعة البشري هي 71,5 )11 حالة) من بين جميع حالات 
الدرن الجلدي. وأكثر الأنواع شيوعاً هي الخنزرة الجلدية )20,01( والذئبة الشائعة .)#1١(‏ والدرن 
الجلدي الثؤلولي .)23,١1(‏ والحزاز الخنازيري .)#5,١١(‏ والطفحة السايّة الحطاطية النخرية (NY)‏ 
E‏ ا )71,1( والحمامى الجاسئة من نوع بازان )40,1( 


الاستنتاج: كانت معدلات الإصابة بالدرن الجلدي أكثر ارتفاعاً بقليل في دراستنا مقارنة 
بالدراسات الأخرى في الهند. Lol‏ بالنسبة لعدلات الإصابة المتزامنة مع فيروس نقص المناعة 
البشري فقد كانت مشابهة للدراسات الأخرى. تمت ملاحظة العديد من الأتواع والحالات الشكلية 
اللا مؤذجية لدى المرضى المضابين بقيروس نقص الناعة البشري: ونظراً لاختلاف GALL‏ السريرية. 
olè‏ وعي الأطباء وزيادة الحذر أمران ضروريان لتشخيص الأتواع الجلدية من الدرن. 
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انتشار متلازمة ”غيلبرت“ فى أباء المواليد الذين يعانون من فرط مرضي 
للبيلروبين غير المباشر في الدم 


مقدمة: لا مكن التوصل سبب الإصابة بفرط البيلروبين في الدم في حوالي 40/ من حالات 
اليرقان لدى المواليد. تعتبر متلازمة ”غيلبرت" من أكثر الأمراض الخلقية شيوعاً المرتبطة باستقلاب 
البليروبن في الكبد. ونظراً لعدم إمكانية ديد قيم الفحوص الوراثية بالكامل إلى أن تتم معرفة 
المعلومات الدقيقة حول انتشار النمط الجيني لمتلازمة "غيلبرت". فقد سعينا لتقدير ما إذا كان 
انتشار متلازمة ”غيلبرت" أعلى في أباء المواليد الذين يعانون من فرط شديد غير مفسر للبيلروبين 
غير المباشر في الدم. 


التصميم والمكان: دراسة حالة ضابطة لاباء أطفال حديثى الولادة يعانون من فرط شديد غير 
مفسر للبيلروبين غير المباشر في الدم منومين في جناح المواليد. 


المرضى والطرق: استخدمنا فحص ريفامبين لتشخيص متلازمة ”غيلبرت" في أباء ١١4‏ مولود 
يعانون من فرط شديد غير مفسر للبيلروبين غير المباشر في الدم. قارنا مدى انتشار متلازمة 
"غيلبرت " في هؤلاء الأباء مع تلك التي في ا جموعة الضابطة )110 (Log;‏ تمت إحالتهم لتلقي 
استشارة ما قبل الزواج. 


النتائج: كانت أعمار المواليد 0,7 )١,1(‏ أيام (متوسط. الانحراف المعياري). جميعهم يتلقون رضاعة 
gio E Nab‏ 013 كان" FAT Local serge paral spill lazio‏ 
(0,£A)‏ ملغ/ديسيليتر. Z) EA‏ كان عوز نازعة الهيدروجين غلوكوز-1-فسفات موجودا في JEN‏ 
و كانت فئات pall‏ لديهم مختلفة عن أمهاتهم. Y‏ يوجد اختلاف في مدى à oj o jl‏ 
'غيلبرت" بين shl‏ ال مجموعة الذين يعانون من فرط البيلروبين في pall‏ (#11.5) وبين امجموعة 
(£T ,eP) (204,19) abated‏ كال معوسط المسموى ael aeger]‏ فت الراب gil‏ 
يعاني أباؤهم من متلازمة “غيلبرت' أعلى ( بحوالي ۲ ملغ/ديسيليتر) aia‏ لدى المواليد لاباء 
yeasts‏ (8ه pile ad ) ٠»‏ الأباء مين syle” day Mao‏ أكنرما عات الأمنهات ganaj lode‏ 
وذلك ضمن أباء لمواليد يعانون من فرط البيلروبين في الدم (6-,5 01 ). 

الاستنتاج: أظهرت هذه الدراسة al‏ لا مكن لتلازمة syle”‏ أن تسبب فرطاً شديداً للبيلروبين 
غير المباشر في pall‏ من تلقاء نفسها. ولكن قد يكون لديها تأثيراً تلخيصياً على ارتفاع مستوى 


البيلروبين عند دمجه مع عوامل أخرى. على سبيل المثال: عوز نازعة الهيدروجين غلوكوز-1- 
فسفات. وأظهرت نتائجنا بأن إصابة الذكور متلازمة “bie”‏ تعتبر ضعفى الإصابة لدى الإناث. 
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أت العا انه انرو نة mas ght Leda‏ ايض 
وهرمونات الأندروجين لدى المصابات بقصور الدرقية الأول غير المعالج 


مقدمة: قد يكون قصور الدرقية الأول مصحوباً بتضخم المبايض و/أو تكون الأكياس فيها. وقد 


lies‏ بتقييم تأثير المعالجة التعويضية الهرمونية الدرقية على التغيرات الهرمونية. وحجم المبايض. 


os Eod o ser‏ بالات شوق اة 


التصميم والمكان: دراسة استعادية 9144 ls á‏ نساء م تنومهن فى إحدى عيادات طب النساء 


الجامعية. 


المرضى والطرق: شملت الدراسة ١١‏ مريضة بقصور الدرقية لم يتلقين أية معالجة من 

بينهن حالات لمبايض متعددة الأكياس Lol (Y =n)‏ البقية فلديهن مبايض طبيعية الشكل 
(Y Ven)‏ بالإضافة إلى ٠١‏ سيدة سوية الدرقية تمثلن ا جموعة الضابطة. وقد تم قياس كل من: 
التستوستيرون الكلي في Lall‏ القاعدي. التستوستيرون الحر. الأندروستيرون. سلفات- ديهيدرو 
إيبي أندروستيرون. البرولاكتين. الاستراديول. الهرمون الملوتن. الهرمون المنبه للجريب. ثلاثي 
اليودوتيرونين الحر. التيروكسين الحر. الهرمون المنبه للدرقية. بالإضافة إلى حجم المبايض. وقمنا 
بإعادة القياس مرة أخرى بعد الوصول إلى الحالة الطبيعية للدرقية. 


النتائج: كانت أحجام المبايض لدى مريضات قصور الدرقية أكبر بكثير مقارنة با جموعة الضابطة. 


ولكنها تراجعت بشكل واضح أثناء Lab‏ ال معالجة التعويضية الهرمونية الدرقية. كما كانت 
معدلات التستوستيرون الحر في المصل وسلفات- ديهيدرو إيبي أندروستيرون أكبر بكثير لدى 
مريضات قصور الدرقية اللاتي gules‏ من مبايض متعددة الأكياس. لكن معدلات الأندروستيرون 
كانت أقل مقارنة بالمريضات ذوات المبايض الطبيعية. وكان تركيز التستوستيرون الكلي في المصل 
اكد ركد col‏ مريخات E TEE E NS‏ دوسا EES sada‏ 
الغا التعويضية الفرهوتية الدرقية من تحقيص معد لات التستوستيزون الكلى والخريشكل 
quels‏ 

الاستنتاج: يؤدي قصور الدرقية الشديد والمزمن إلى زيادة حجم المبايض و/أو Ss SS‏ الأكياس فيها. 
وقد تنا بعد الوضول إلى حالة السواء الدرقي من falas‏ حجم المبايض: وخل Aig Sil gel SE‏ 
فيها وتراجع الشكل الشبيه معلارمقة youll‏ متعدد الأكياس بالإضافة إلى oen‏ معدلات 
الهرمونات في المصل. 
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الطيف السريري والفحص النسيجي للاعتلال الكلوي بالغلوبولين 
المناعىأفى الكويت 


مقدمة: إن ما يعرف عن طبيعة ودورة الاعتلال الكلوي من مط الغلوبولين المناعي (IGA-N)}‏ 
قليل في الدول العربية. وكان هدف هذا العمل هو دراسة طيف العرض السريري ونتائج الفحص 
النسيجي في مستشفانا. 


التصميم والمكان: مراجعة استعادية لجميع الخزعات الكلوية التى أجريت في مستشفى مبارك 
الكبير بين شهر يناير ١٠٠٠م‏ وشهر ديسمبر٤‏ ١١١م‏ 


المرضى والطرق: تم Last‏ حالات الاعتلال sgl SH‏ بالغلوبولين المناعي (IJA-N) Í‏ ومراجعة 
سجلاتها الطبية ونتائج الخزعات. 


النتائح: تم تشخيص حالة ٠١‏ مريضاً (9.1 لجميع الخزعات الكلوية) بالإصابة .|9۸-١(*‏ شملت 
ads cs 14 a adl,‏ اساد ضنها lit G'VET) Lasso £T‏ من (ZIV) Ts ss SIE‏ من 
الإناث. ۵٠‏ مريضاً (VT)‏ كانت أعمارهم هت الأربعين سنة. كان متوسط (الاتحراف المعياري) مدة 
المتابعة 11 (VY)‏ سنوات. تضمن العرض الأول بيلة بروتينية كلوية المدى UL EA)‏ وقصور SAAS‏ 
(700.0). حدث استقرار أو خسن فى حالة 01 (#811) من المرضى خلال فترة المتابعة. أظهر تصنيف 
Hass‏ للخزعات التالي: vd IY VT‏ الفئة "1 Z1V,0‏ ضمن الفئة LY. IT‏ ضمن الفئة “۳ 
۸ ضمن الفئة “5'. و٤.۷٠/‏ ضمن الفئة "0' (QgA-N)‏ كانت أشكال المرضى لدى الإناث أخف 
من الذكو. شوهدت البيلة الدموية ا مجهرية والقصور الكلوي بشكل أكبر في (IGA-N)‏ من الفئة 
الرابعة والخامسة. كانت قسمة كرياتنين Lall‏ وحمض اليوريك أعلى في فئات Hass‏ من TY‏ 

إلى “0 كان تدهور الوظيفة الكلوية خلال فترة المتابعة أكثر شدة مع وجود ارتفاع ضغط الدم 
والقصور الكلوي أو البيلة الدموية الجهرية في وقت إجراء الخزعة. 


الاستنتاج: إن نسبة (Iga- N)‏ في الكويت هي حوالي ZAT‏ . وقد تم تمت مشاهة القصور الكلوي 
أو البيلة الدموية الجهرية في المرضى الذين يعانون من آفات كلوية شديدة والذي ساهم في النتائج 
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نتائج علاج سرطان القناة الشرجية: خبرة مستشفى واحد 


مقدمة: كانت طريقة علاج سرطان الشرج في منتصف الثمانينات هي إجراء عملية استئصال 
نعل plac‏ ولكن الاه drole dz) tle SM‏ اا هة Able! e po‏ الأسابحية فى 
caca a‏ من لتر دده هو كليل كانم sal cli aad‏ الشر aes‏ با نيه 
Acla] Alas S‏ 


التصميم والمكان: دراسة البيانات في سجل أمراض السرطان LE‏ في مستشفى الملك فيصل 
التخخصى ومركوالأبحاف منة Lobe VF‏ 1549م [PERPE‏ 
المرضى والطرق: تم aad‏ المرضى الذي ei ae‏ حالتهم Lab‏ سرطان الخلية الحرشفية في القناة 





pals llb موم مؤملين‎ YY glS xa الا‎ oils crash Lays f* gu من‎ geil 
جميع المرضى معالجة كيميائية إشعاعية متزامنة مع أخذ فترة استراحة إجبارية من العلاج. وقد‎ 
Sig sis 0 تقهم الداء علق صق‎ peo gl th كانت ميم‎ T) مرحنن‎ Vso حوضقيا‎ gall yas 
المرضى المصابين بالمرحلة الثانية من الداء‎ Lol خلال ۵ سنوات.‎ ZVY.£ ووصل معدل البقيا إلى‎ , 4 
سنوات بدون انتكاسة حتى موعد المراجعة الأخير‎ ٠١ فقد وصلت فترة الخلو من تقدم الداء إلى‎ 
IA لم جد اختلافا كبيراً في احصائيات فترة الخلو من تقدم الداء بين المرضى المصابين بالمرحلة‎ 
كانت نسب فترة الخلو من تقدم الداء وفقاً لمراحل‎ (ASP) على التوالى‎ 4٤۵و‎ #54. * MIB والمرحلة‎ 
Lll asus ونين أن‎ (- 05 P) AF T£ 4204 Tr Y TES AT) بلي‎ eS (T) ossa 
الكشنف عن انتفالات لدى 2 مرضى.‎ Zo pay لحمب‎ AVE دون فشر القولون‎ cilii نمس‎ 


الاستنتاج: تعتبر معالجة سرطان الشرج بالعالجة الكيميائية الإشعاعية المتزامنة فعالة فيما 
يتعلق بالسيطرة الموضعية والحافظة على العضلة العاصرة. قدّرت فترة الخلو من تقدم الداء 
ومعدل البقيا وكذلك نسبة البقيا لخمس سنوات دون فغر القولون للمرضى الذين تلقوا العالجة ب 
MTB‏ خلال خمس سنوات شبيهة جداً من لم يتلقوا المعالجة MTB‏ ولكن تم رصد نسب إخفاق 
عالية لذا نعمل على إعادة تقييم بروتوكول العلاج. 


Ann Saudi Med 3H2} March-April 201 wwwsaudiannals.net 


das yall الخلاصات‎ 


القيمة الإنذارية لمقياس غلاسكو للغيبوبة. وأنزم أسيتيل 
كولينستريز ومستويات الكريات البيضاء فى الدم لدى حالات 
التسمم بالفسفور العضوى 


مقدمة: يعد التسمم بالفسفور العضوي من الحالات الخطيرة التي قد تكون ميتة في بعض 
الأحيان. الهدف من هذه الدراسة هو ديد فيما إذا كان مقياس غلا سكو للغيبوبة وأنزم أسيتيل 
كولينستريز ومستويات كريات الدم البيضاء ذات قيمة إنذارية في حالات التسمم بالفسفور 
العضوي الحادة. 


التصميم والمكان: من خلال دراسة استعادية لسجلات المرضى الذين é‏ تنومهم فى وحدة الرعاية 


المرضى والطرق: أجرينا الدراسة على المرضى الذين تعرضوا للتسمم الحاد بالفسفور العضوي وتم 


النتائج: كان متوسط العمر لدى T0‏ مريضاً Lale YV‏ ( يتراوح بين ۸٠-١١‏ سنة). توفي ثلاثة 
Legs how (a‏ معدن (VE cl SEO‏ كا موس SNe alot aci‏ 
للفيبوبة للمرضى المتوفين أقل بشكل ملحوظ عنه لدى الجموعة الناجية )£ مقابل WV‏ على 
التوالي). بينما كانت مستويات أنزم أسيتيل كولينستريز أقل لدى المرضى المتوفين. والإختلاف 

بين متوسط مستويات أسيتيل كولينستريز لدى المرضى المتوفين والناجين لم يكن Lola‏ احصائياً 
(510!وحدة دولية /لتر مقابل VIA‏ وحدة دولية/ لتر. على التوالي. 


الاستنتاج: بالرغم من امكانية استخدام مستوى انزم اسيتيل كولينستريز للتشخيص السريع. 
إلا أن فعاليته للتنبأ بالنتائج لدى مرضى التسمم بالفسفور العضوي لم تكن قاطعة. كما أنه تم 
الجسم ob‏ قيم الكريات البيضاء لا قيمة انذارية لها في حالات التسمم بالفسفور العضوي. إلا 
Lol‏ وجدنا أن مقياس غلا سكو للغيبوبة فعالاً في التنبؤ بالنتائج. 
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das yall الخلاصات‎ 


إفراغ اليود في البول عند مرضى الداء العقيدي سوي الدرقية 


المقدمة والأهداف: تتحمل عوامل مختلفة من البيئة والتغذية المسئولية عن مرض الدراق. 

في حين يبقى عرز اليود العامل الأهم. ولكن المعلومات المعروفة عن المسار الطبيعي للعقيدات 
الدرقية الحميدة عند المرضى أسوياء الدرقية تبقى ضئيلة. وهناك بعض الدراسات التى استخدمت 
التقييم فوق الصوتي لمعالجة هذه القضية. وخصوصاً في المناطق التي تفتقر لليود. 5 NUN‏ 
الدراسة. نستعرض المتابعة طويلة الأجل للعقيدات الدرقية الحميدة في منطقة تفتقر لليود. 


البيئة والتصميم: دراسة عرضية المقطع في مركز dL!‏ متخصص 


اخرضئ والظرق اكتتملت هده الدراشة على 17 فيضا من مرضي shall‏ العقيدع اميسو 
الدرقية الذين تم اختيارهم بصفة عشوائية. وتم خلالها قياس الحجم الدرقي والعقيدات مخطط 
الضدى اوم pad‏ كول الود من JMS‏ القع الغذائية للمويض وفاش EL!‏ البو قى cline‏ 
الول dailies eaten‏ الي ليه dial‏ 


النتائج: فسم المرضى إلى ثلاث مجموعات تبعا لمستوى إفراغ اليود: الجموعة ).0-9 ug/l‏ 
(مجموعة عوزاليود الشديد). الجموعة ؟: Ug/l ٠١٠١-0۵٠‏ (مجموعة عوزاليود الخفيف). الجموعة 
GY‏ أ/ هنا (مجموعة اليود الكافي). كان وجود مرض إضافي (ارتفاع ضغط الدم. السكري. 
الشرايين الإكليلية. الفشل الكلوي المزمن. والمعالجة الدوائية من اضطراب مزمن) ومعدلات 
التدخين أعلى بكثير لدى امجموعة الأولى بالمقارنة مع الجموعتين الثانية والثالثة. وبعد مرور سنة 
.لم نلحظ فرقاً Lola‏ في حجم الفص الدرقي الأمن أو الأيسر لدى المجموعات الثلاث. لوحطت 
dob;‏ سريرية dole‏ في حجم العقيدات لدى المجموعة الأولى. Loin‏ كانت هناك تضاؤل هام لدى 
الجموعتين الثانية والثالثة. 


الاستنتاج: فى هذه الدراسة. كان عوز اليود reer‏ بزيادة فى أحجام العقيدات الدرقية. وكانت 


معدلات التدخين أعلى لدى مجموعات عوز اليود. نعتقد gh‏ التدخين يعيق Joss‏ أو امتصاص اليود. 
وذلك إنسجاما مع دراسات سابقة. 
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الخلاصات العربية 


تواتر HLA-DRB!‏ لدى مرضى التهاب المفاصل الرثيانى فى زهدان 


المقدمة والأهداف: هناك ضرورة لتحليل دور ألائل HLA‏ لدى مرضى التهاب المفاصل الرثياني في 
الجوعات السكانية والمناطق الجغرافية الحتلفة. والهدف من هذه الدراسة هو استقصاء تواتر ألائل 
HLA-DRB?‏ عند مرضى التهاب المفاصل الرثياني. ومقارنتها با لجموعة الضابطة في جنوب شرق 
abs‏ 

البيئة والتصميم: دراسة مجموعة ضابطة في عيادة الرثوية في مستشفى جامعي. 

المرضى والطرق: تم خديد تواتر ألائل HLA-DRB)‏ لدى V4‏ مريضاً من مرضى التهاب المفاصل 
البوليمراز مع مشرع التتابع النوعي 4PCR-SSP)‏ 

النتائج: أظهرت ألائل HLA-DRB)‏ تواتراً Lobe‏ لدى مرضى التهاب المفاصل الرثياني 
£0=P ,1,144-1,-AV=CI 7244 ,1,14A=OR)‏ ( . بينما كان التواتر أقل من ذلك بكثير لدى الجموعة 
الضابطة (018-/!55,:, 744 5180-01 (C TP,‏ لم يكن هناك فارق هام في تواتر ألائل 
١ ٠١0م8 )s*DRB) ۱۲*DRB! !  DRB! )-*DRB) -4*DRB) -v*DRB) . :*088١‏ 
DRB)‏ ) بين مرضى التهاب المفاصل الرثياني و الجموعة الضابطة. 


الاستنتاج: تُشير البيانات إلى أن أليل Jac) *DRBI‏ عامل خطر وأن ألبل ۰۲۶0۴8۱ مثل عامل 
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SUMMARIES 


PREVENTIVE MEDICINE 

Six-year outcome of the national premarital 
screening and genetic counseling program for 
sickle cell disease and B-thalassemia in Saudi 
Arabia 


Memish and Saaedi found that the frequency of voluntary can- 
cellation of marriage proposals among at-risk couples showed 
more than 5-fold increase and the frequency of at-risk couples 
decreased by about 60% between 2004 and 2009, which may con- 
siderably reduce the genetic disease burden in Saudi Arabia in the 
next decades. The eastern region showed the greatest decline in 
detection and increase in prevention over time compared to other 
regions of Saudi Arabia. 


DIABETES 

Factors affecting the progression of diabetic 
nephropathy and its complications: a single-center 
experience in Saudi Arabia 

In a hospital-based retrospective analysis of type 2 diabetic 
patients, Alwakeel and colleagues found that 621 (31.896) of 
1952 files reviewed met the criteria for diabetic nephropathy. 
Progression of nephropathy was observed in 455 (73.396) pa- 
tients, with 250 (40.3%) patients doubling their first—hospital- 
visit serum creatinine level in a mean of 10.0 (6.0) years. At the 
end of the study, 16.596 of the cohort developed ESRD and were 
dialyzed. 


Pattern of presentation in type 1 diabetic patients 
at the diabetes center of a university hospital 


In a retrospective study of 369 children treated at a diabetes 
clinic at a university hospital for diabetes over 12-year period, AI 
Rashed found that polyuria (9296) rather than diabetic ketoaci- 
dosis (5096) was the most common presenting symptom, unlike 
in previous studies. Chronic complications of diabetes, such as 
retinopathy, neuropathy, coronary heart disease, and nephropathy 
are mostly rare but still present. 


PSYCHIATRY 
Clinical and autonomic functions: a study of 
childhood anxiety disorders 


In a cross-sectional study, Sharma and colleagues found differenc- 
es in autonomic activity and reactivity between 34 children and 
adolescents with a diagnosis of childhood anxiety disorder and a 
control group of 30 age- and sex-matched subjects, which are sug- 
gestive of autonomic rigidity or diminished physiologic flexibility 
in children with anxiety disorder. 


INFECTIOUS DISEASE 

Antioxidant defense and oxidative stress in children 
with acute hepatitis A 

In a prospective, case-control study , Popovic-Dragonjic and col- 
leagues found that plasma levels of reduced glutathione, 8 -caro- 
tene, retinol, &-tocopherol and ascorbic acid were significantly 
lower, while malondialdehyde plasma levels were significantly in- 
creased in 50 children with acute hepatitis A compared with nor- 


mal control subjects, indicating that pediatric patients with acute 
hepatitis A were influenced by oxidative stress, resulting in sig- 
nificantly lower levels of plasma antioxidants and increased lipid 
peroxidation. Antioxidant vitamin supplements could be added 
to the therapy for these patients to help reestablish the oxidant 
status balance. 


Sexually transmitted infections in Pakistan 


In a prospective, cross-sectional study in Faisalabad, Maan and 
colleagues conducted a behavioral survey and tested for syphilis, 
gonococcus, genital herpes, chlamydia and chancroid in 1532 
patients attending STI clinics. Syphilis was the most common 
infection (in 29.596) of patients. They concluded that population- 
based studies are required to study the epidemiology of STIs, 
along with initiation of a national health-education campaign. 


Epidemiological and clinical features of Brucella 
arthritis in 24 children 


In 96 children with brucellosis, 24 (2596) had Brucella arthritis. 
Zamani and colleagues found that the most common manifesta- 
tions were fever and fatigue in this retrospective descriptive study 
conducted in a referral children center in Tehran. Two-thirds had 
consumed un-pasteurized cheese. The possibility of brucellosis in 
all children who present with arthritis and arthralgia. 


SURGERY 

Incidental parathyroidectomy during thyroid 
resection: incidence, risk factors, and outcome 

In a retrospective review of 287 thyroidectomies, Khairy and 
Al-Saif found that 47 (16.4%) patients had incidentally removed 
parathyroid glands. Risk factors for inadvertent parathyroid re- 
section included total thyroidectomy, Hashimoto thyroiditis, 
and extrathyroidal spread. Hypocalcemia was significantly higher 
among patients who had inadvertent parathyroidectomy on the 
first post-operative day, but the development of permanent hy- 
pocalcemia was not different from patients without incidental 
parathyroidectomy. 


TRANSPLANTATION 
Survival of living-related kidney graft recipients in 
the era of modern immunosuppressive treatment 


Imamovic et al found that survival rates and acute rejection-free 
survival rates for 38 patients receiving a modern immunosuppres- 
sive regimen were significantly improved compared with an older 
regimen, indicating that long-term survival has improved. 


PEDIATRICS 

Ambiguous genitalia: two decades of experience 
Al-Jurayyan reviewed the medical records of 81 children with 
ambiguous genitalia. Approximately two-thirds were genetically 
females (46XX), with congenital adrenal hyperplasia the most 
common cause in those patients. Ambiguous genitalia in children 
with male genetic sex (46XY) had a diversity of causes. Twenty- 
five females were wrongly assigned as males, whereas only two 
males were wrongly assigned as females. 
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Risk management is the systematic application of management policies, procedures, and practices to the 
tasks of analyzing, evaluating, controlling and monitoring risk (the effect of uncertainty on objectives). 
Clinical laboratories conduct a number of activities that could be considered risk management including 
verification of performance of new tests, troubleshooting instrument problems and responding to physi- 
cian complaints. Development of a quality control plan for a laboratory test requires a process map of 
the testing process with consideration for weak steps in the preanalytic, analytic and postanalytic phases 
of testing where there is an increased probability of errors. Control processes that either prevent or im- 
prove the detection of errors can be implemented at these weak points in the testing process to enhance 
the overall quality of the test result. This manuscript is based on a presentation at the 2nd International 
Symposium on Point of Care Testing held at King Faisal Specialist Hospital in Riyadh, Saudi Arabia on 
October 12-13, 2010. Risk management principles will be reviewed and progress towards adopting a 
new Clinical and Laboratory Standards Institute Guideline for developing laboratory quality control 
plans based on risk management will be discussed. 


Introduction to Risk and Risk Management 
isk is defined in ISO31000 as the effect of un- 
certainty on objectives, whether positive or nega- 






ive.' For healthcare, risk is generally understood to 
mean the chance of suffering or encountering harm or loss.’ 
So, risk is essentially the potential for harm to occur to a 
patient or the possibility of an error that can lead to patient 
harm. Risk can be estimated through a combination of the 
probability of harm and the severity of that harm.’ There 
are two methods to reduce the risk of harm to a patient: 

+ prevent the error from occurring which averts harm to 

the patient, ot 

* detect the error before it can harm the patient. 

Risk management is the identification, assessment, and 
prioritization of risks followed by coordinated and eco- 
nomical application of resources to minimize, monitor, and 
control the probability and/or impact of unfortunate events 
or to maximize the realization of opportunities? Risk 
management is essentially the systematic application of 
management policies, procedures, and practices to the tasks 
of analyzing, evaluating, controlling and monitoring risk. 

The terms risk and risk management may seem un- 
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familiar in the clinical laboratory, but technical staff 
and laboratory directors conduct a number of activities 
that could be considered risk management in the day- 
to-day operations of a laboratory. The performance of 
new tests is evaluated before use in patient care, control 
sample failures are investigated for instrument and re- 
agent problems, and management responds to physician 
complaints. When incorrect results are reported, the staff 
must determine and correct the cause, and report the cor- 
rect results. If patients were treated based on incorrect re- 
sults, management must estimate the harm that occurred 
to the patient and take steps to prevent similar incidents 
in the future. So, risk management is not a new concept, 
just a formal description of activities that laboratories are 


already doing as part of their quality assurance program 


to prevent errors and reduce harm to a patient. 


Sources of Laboratory Error 

Understanding weaknesses in the testing process is a 
first step to developing a quality control plan based on 
risk management. Laboratories should create a process 
map that outlines all the steps of the testing process 
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from physician order to reporting the result. A process 
map basically follows the path of the sample from the 
patient through transportation, receipt and analysis in 
the lab to reporting of result. This process map should 
include preanalytic, analytic, and postanalytic processes 
required to generate a test result that can be acted on by 
a clinician. 

Weak steps in the testing processes are those that 
have a higher probability of generating an error. These 
can be identified through prior experience with similar 
instrumentation or from information collected from the 
manufacturer and other users about the test and method, 
how the test will be utilized in diagnosing or managing 
the patient, the laboratory environment and staff who 
will perform the test, and local regulatory and accredita- 
tion requirements that mandate control over specific as- 
pects of the testing process (Figure 1). This information 
will be utilized to develop a quality control plan specific 
to the device, the laboratory, and the health-care setting 
that reduces the risk of harm to the patient, and meets 
regulatory requirements for quality of testing by the lab- 
oratory. To identify weaknesses in the testing process that 
could lead to error, laboratories need to acknowledge that 
all medical devices can fail when subjected to the right 
conditions (environment, operator or device sources of 
error). Realizing those conditions that may cause device 
failure and taking steps to protect a testing device from 
exposure to those conditions is the foundation of a qual- 
ity control plan. 

Most errors occur in the preanalytic or postanalytic 
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Figure 1. Process to develop and continually improve a quality control plan. (Obtained 
with permission from CLSI. Laboratory Quality Control Based on Risk Management; 
Proposed Guideline. CLS! document EP23-P. Wayne, PA: Clinical and Laboratory 
Standards Institute; 2010.) 
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LABORATORY QUALITY CONTROL 


phases of testing, outside of the laboratory and beyond 
the supervision of laboratory staff.’ Preanalytic concerns 
should include the physician order (is there an order and 
was it transcribed correctly), was the patient prepared for 
the test (if fasting or withholding medication is required), 
was the appropriate preservative used to collect the speci- 
men, was the specimen collected at the expected time, 
and was the specimen promptly transported to the labo- 
ratory, (protected from freezing or heating)? Reagents, 
controls, calibrators and other testing supplies must be 
shipped to the laboratory where they may be exposed to 
conditions (heating and freezing) that could compromise 
test results. Postanalytical processes should consider how 
the test was reported and communicated to the ordering 
physician since manual transcription is prone to more et- 
rors than automated reporting systems using computer 
interfaces. But computers are also not foolproof, and 
instrument interfaces have been known to occasionally 
report incorrect results to the wrong patients or associate 
results with the wrong test due to glitches in the interface 
communication, Verbal communication also has the po- 
tential to be misunderstood and communication of criti- 
cal, life-threatening values can be mixed-up unless the 
results are written down and confirmed by read-back to 
the caller. The prevalence of errors in the preanlytic and 
postanalytic phases does not mean that the laboratory 
and analytic phase is free of errors. Failure to verify in- 
strument performance prior to patient testing, incorrect 
maintenance, wrong calibrator setpoints, use of expired 
reagents, aliquotting errors, flawed calculations and dilu- 
tion factors can all be sources of analytic error that occur 
within the laboratory. 

There are, thus, many sources of error to consider 
throughout the testing process. Of primary consider- 
ation is the impact of the environment, the operator, and 
the analysis on the quality of test results, Temperature 
can freeze or overheat sensitive reagents and compro- 
mise results, but so can humidity, light and even altitude. 
Operators can inadvertently misidentify a patient and 
associate the labeling of the sample with the wrong pa- 
tient. So the optimum laboratory control processes will 
be worthless if the specimen is mislabeled with another 
patients identification. Testing by clinical personnel at 
the point of care is more prone to errors than analyses 
conducted by experienced laboratory professionals with 
training in error recognition and prevention. Analyzers 
can fail despite proper operation if incorrect calibrator 
factors are programmed or samples are incorrectly ap- 
plied, aliquoted or diluted. So, considerations for com- 
mon sources of environmental, operator and analyzer 
error should be considered when developing a quality 
control plan. 
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Control Samples 

Weak steps in the testing process are sites for control 
processes to either prevent errors before they hap- 
pen or detect errors before they can harm the patient. 
Historical quality control arose from the industrial set- 
ting where factories analyzed samples of a product to 
ensure that the product met specifications and the pro- 
duction line was operating as expected. In the labora- 
tory, a control sample of known analyte concentration, 
sometimes called a "quality control" sample or "QC" 
sample, is analyzed like a patient sample. If the instru- 
ment produces a result within an acceptable tolerance of 
the target concentration, then the measurement system 
is assumed to be stable and operating as expected. The 
final result from measurement system is the sum of all 
factors affecting the result including the instrument, re- 
agent, operator and environment. 

Control samples have a number of advantages and 
disadvantages. A control sample is a sample with known 
concentration that consists of a matrix similar to a pa- 
tient sample, like plasma, serum or urine. Unfortunately, 
not all analytes are stable in a biological matrix, like glu- 
cose in whole blood or blood gases. So, preservatives 
and other stabilizers must be added to control samples 
to ensure the analyte recovery and test results are stable 
over time. The additives that stabilize control samples 
can change the manner in which some instrumentation 
interacts with the specimen, such that control samples 
behave differently than patient samples in the same test. 
This non-commutability of control samples prevents 
their use as accuracy based materials in determining 
bias between instruments of different makes and manu- 
facturers, unless the sample is certified commutable and 
accuracy-based. However, stabilized control samples 
do offer a target range for analytes specific to make 
and model of measurment system that allow their use 
in determining ongoing stability of laboratory instru- 
mentation. Control samples can be analyzed each day 
of testing (or more frequently for high volume testing) 
and if the test recovers the expected target results, then 
the laboratory staff know that the system is stable and 
patient results are acceptable. 

Unfortunately, when control samples fail to recover 
expected results, something has failed in the test- 
ing process and the laboratory must troubleshoot the 
source of failure and correct it before patient testing can 
resume. Troubleshooting will work if testing occurs in 
batches of specimens where results can be held until 
control results (analyzed with each batch of specimens) 
are examined and compared to expected target concen- 
trations. If the control results are acceptable, then the 
patient results can be released. This type of batch analy- 
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sis can work for low volume patient testing where test 
results may not be needed on an immediate basis by the 
physician. With high volume automation and stat test- 
ing, patient results are continuously released using au- 
toverification rules based on periodic analysis of control 
samples interspersed with patient specimens. Should a 
control sample fail to recover expected results, the labo- 
ratory must stop patient testing, correct the problem, 
then reanalyze patient specimens back to when the sys- 
tem was reporting acceptable results. Repeat testing can 
be expensive for both labor and reagent costs. Once the 
problem is found and corrected, some results may need 
to be corrected, and this can lead to physicians ques- 
tioning the quality of the laboratory. 

Control samples, however, are a good means of de- 
tecting systematic errors, but perform poorly in detect- 
ing random errors. Systematic errors are those that af- 
fect every test in a constant and predictable manner. 
Many instruments utilize bottles of liquid reagent to 
perform hundreds of tests. These reagents may stay on 
an instrument for a number of hours to days, so analysis 
of control samples periodically or with each day of test- 
ing confirms that the reagent is still viable. Analysis of 
control samples does a good job at detecting errors that 
affect control samples the same as patient samples, like 
reagent deterioration, errors in reagent preparation, im- 
proper storage, incorrect operator technique, and wrong 
pipette or calibration settings. However, if a single pa- 
tient sample should have a clot or drug that interferes 
with the reagent, the analysis of control samples will not 
be impacted and cannot detect the error. Such random 
errors affect individual samples in an unpredictable 
fashion, like clots, bubbles and interfering drugs and 
substances. Analysis of control samples does a poor job 
at detecting random errors. 

Optimally, the laboratory needs control processes 
that function more than periodically. The laboratory 
needs to get to fully automated analyzers that prevent 
errors upfront and provide assured quality with every 
specimen. 


Other Control Processes 

Newer instrumentation has a variety of control pro- 
cesses built-in the device. There are analyzers with elec- 
tronic controls and system checks performed automati- 
cally to detect electronic operation as well as reagent 
function. Blood gas analyzers, like the Instrumentation 
Laboratories GEM and Radiometers ABL80, detect 
baseline sensor signals before and after each specimen. 
If each sensor does not display a characteristic sig- 
nal, the flow cells may be blocked by a clot or bubble, 


and the system can initiate corrective action flushing, 
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back-flushing the flow cell until the sensors return to 
expected operation. If not, the analyzer can shut down 
individual sensors or the entire sensor array until man- 
ual staff intervention. These processes occur with each 
sample to detect certain types of errors, specimen clots 
and bubbles that may block specific sensors specimen 
flow path. Other types of control processes may be en- 
gineered by the manufacturer into each test card or strip 
of unit-use testing devices, like the positive/negative 
control area on stool guaiac cards, and the control line 
on pregnancy, rapid strep and drug tests. ‘These built- 
in controls test the viability of the reagents on the test 
(storage and expiration), adequate sample application, 
absence of interfering substances (clots, viscous urines, 
and drug adulterants), as well as timing and appropri- 
ate visual interpretation of test results by the operator 
with each test. Still other types of control processes 
may include barcoding of reagents to prevent use past 
the expiration date, device lockouts that prevent opera- 
tion if control samples have not been analyzed or fail 
to recover expected target concentration, security codes 
to prevent inadvertent changes to instrument settings, 
and disposable pipette tips to prevent sample carryover. 
There are thus a variety of control processes available 
on different models of laboratory instrumentation, and 
each process is intended to reduce the risk of specific 
types of errors. 

No single control process can therefore cover all de- 
vices and types of errors. Laboratory devices differ in 
design, technology, function and intended use. Some 
devices have internal checks which are performed au- 
tomatically with every specimen, while the possibility 
of other errors is reduced through engineering by the 
manufacturer into the device. For example, the barcod- 
ing of expiration date and lot number on each bottle 
of reagent prevents use of reagents past their stamped 
expiration date and the requirement of entering lot 
number into the instrument reduces the possibil- 
ity of using a lot number whose performance has not 
been previously verified. Barcoding of expiration date 
and lot number, however, does not verify the stability 
of reagents once they are opened on the instrument. 
Periodic analysis of control samples may better deter- 
mine open bottle stability. So, the historical analysis of 
control samples has provided labs with some degree of 
assurance and analysis of control samples over the past 
several decades and will continue to plan an important 
role in future quality assurance in combination with the 
built-in controls and on-board chemical and biological 
control processes found in newer devices. 

Developing a quality plan surrounding a laboratory 
device requires a partnership between the manufacturer 
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and the laboratory? Information about the function of 
instrument control processes is needed from the manu- 
facturer to increase the user's understanding of overall 
devicé quality assurance requirements and so informed 
decisions can be made regarding which control processes 
are suitable for certain errors in the laboratory setting. 
Some sources of error may be detected automatically by 
the device and prevented, while others may require the 
laboratory to do something, like analyze control samples 
periodically and on receipt of reagent shipments, or per- 
form specific maintenance, Clear communication of po- 
tential sources of error and delineation of laboratory and 
manufacturer roles for how to detect and prevent errors 
is needed in order to develop a quality control plan. 


Developing a Quality Control Plan 

The Clinical and Laboratory Standards Institute (CLSI) 
is developing a guideline; Laboratory Quality Control 
Based on Risk Management. This guideline, EP23, de- 
scribes good laboratory practice for developing a qual- 
ity control plan based on manufacturer's risk mitigation 
information, applicable regulatory and accreditation 
requirements, and the individual healthcare and labora- 
tory setting. Information collected about the instrument 
from the manufacturer, peer literature and other users 
of the product is combined with information about the 
individual healthcare and laboratory setting, and the 
unique regulatory and accreditation requirements and 
processed through a risk assessment to develop a labora- 
tory specific quality control plan (Figure 1). This plan 
is an optimized balance of control sample analysis com- 
bined with manufacturer engineered control processes 
in the instrument and laboratory implemented control 
processes to minimize risk of error and harm to a pa- 
tient when using the instrument for laboratory testing. 
Once implemented, the QC plan is monitored for con- 
tinued errors and physician complaints. When trends 
are apparent, the source of errors is investigated and this 
new information is processed through a new risk assess- 
ment to determine if changes to the QC plan are needed 
to maintain risk to a clinically acceptable level. This is 
the corrective action and continual improvement cycle 
(Figure 1). 

A risk assessment starts with identification of a po- 
tential risk or error (called hazard identification). Once 
identified, the probability and severity of harm are es- 
timated. Take, for example, the risk of an untrained 
operator using a point-of-care testing device. The haz- 
ard is “operation by an untrained operator". The prob- 
ability of harm can be estimated as frequent=once 
per week, probableconce per month, or remote=once 


per year or greater. The severity of harm if the device 
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is run by an untrained operator is unknown, but could 
be serious=injury or impairment requiring medical in- 
tervention, rather than negligible=inconvenience/dis- 
comfort or minor=temporary injury or impairment not 
requiring medical treatment. The risk can be estimated 
by combining probability of harm with severity of harm 
in a simple 3x3 matrix to evaluate the clinical accept- 
ability of the risk (Table 1). More detailed 4x4, 5x5, or 
even 10x 10 matrices can be developed to estimate risk, 
but these necessarily require more granular determina- 
tions of the exact probability and severity of harm to 
the patient. In risk management literature, the ability to 
detect an error, detectability, is also factored into the es- 
timate, but for simplicity, detectability can be assumed to 
be zero or worse case scenario. Thus, risk in our simple 
example will depend only on prevention of the error or 
severity of harm if an error occurs. 

In our example, the risk of an untrained operator us- 
ing the device will depend on the setting. In a central 
laboratory where the test is performed by medical tech- 
nologists, all who are well supervised and experienced, 
the probability of this hazard is remote. However, in a 
point-of-care setting where operation is by a variety of 
clinical staff, possibly in a shared department location 
where there is little supervision, anyone can walk up to 
the device and attempt to run a test. In this setting the 
risk of an untrained operator performing testing is much 
greater (probable to frequent probability of harm). In 
both settings, if an error occurs from operation by an 
untrained operator, the harm could be serious to the pa- 
tient (depending on the test and how the test is used in 
medical management). Combining the probability and 
severity of harm, we can estimate the risk in a laboratory 
setting to be clinically acceptable, but in the point-of- 
care setting risk is unacceptable and additional control 
measures will be needed to reduce the risk ( Table 1). 

Now, consider an instrument that has operator lock- 
out features where the operator must enter their identifi- 
cation before the instrument will unlock and allow test- 
ing. If only operator identifications on a list of trained 
operators can unlock the instrument, the probability of 
harm may be reduced to probable or even remote, and 
thus the risk of using such a device with operator lock- 
out features is now clinically acceptable. This example 
demonstrates how a manufacturer engineered process, 
like operator lockout, can reduce the risk of certain er- 
rors to improve the quality of test results. 

‘This risk assessment process is repeated for each risk 
or potential for error identified through weak steps in 
the process map. If the risk of error from manufacturer 
recommended and engineered control processes is not 
clinically acceptable, then additional control processes 
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must be implemented by the laboratory to reduce the 
risk to a clinically acceptable level. The sum of all risks 
identified and control processes to mitigate those risks 
(manufacturer provided and laboratory implemented) 
becomes the laboratory's QC plan specific to this de- 
vice and laboratory setting. This plan is then checked 
against regulatory/accreditation requirements to ensure 
conformance with recommendations and signed by the 
laboratory director as the QC plan for that instrument. 
A single QC plan may cover multiple tests on the same 
instrument or refer to multiple instruments of the same 
make/model within an institution depending on the 
clinical application of the specific test results and avail- 
ability of manufacturer control processes on the device. 

Once implemented, the QC plan is monitored for 
continuous improvement. Physician complaints, instru- 
ment failures, or increasing error trends warrant inves- 
tigation, corrective action and a new risk assessment. 
The laboratory should ask if the cause of the error is a 
new risk/hazard not previously considered, or greater 
probability of error or severity of harm than estimated 
in the initial risk assessment. This new information can 
now be factored into the risk analysis to determine if 
current control processes are adequate to reduce risk 
to a clinically acceptable level or if additional control 
processes are required. In this manner, the laboratory's 
QC plan defines a strategy for continuous improvement 
and sets benchmarks for monitoring the effectiveness of 
the QC plan through the frequency of complaints, in- 
strument failures and trends in error rates. The CLSI 
EP23 document describing how to develop laboratory 
QC plans based on risk management is currently in the 
committee voting stages towards publication as an ap- 
proved guideline. 


Summary 

Risk management is an industrial process for managing 
the potential for error, and although the terminology 
may be unfamiliar, the clinical laboratory performs a va- 
riety of risk management activities in day-to-day opera- 
tion. The CLSI EP23 guideline simply formalizes the 
process. Newer laboratory instrumentation and point- 
of-care testing devices incorporate a number of control 
processes, some that rely on traditional analysis of con- 
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Probability of Harm Negligible Minor Serious 








Frequent Unacceptable Unacceptable — ‘Unacceptat 

Probable Acceptable Unacceptable . Unacceptable 

Remote Acceptable Acceptable Acceptable 
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trol samples, and others engineered into the device to 
check, monitor or otherwise control specific aspects of 
the instrument operation. Risk management is not a 
means to reduce or eliminate the frequency of analyz- 
ing control samples, since laboratories must minimally 
meet manufacturer recommendations and accreditation 
agency regulations. Rather risk management helps lab- 
oratories find the optimal balance between traditional 
quality control (the analysis of control samples) and 
other control processes such that each risk in operating 
the instrument is rationalized with a control process to 
reduce that risk. The sum of all control processes rep- 
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BACKGROUND AND OBJECTIVES: Saudi Arabia has a high prevalence of hereditary hemoglobin disorders. 
Data has been collected by the Saudi Premarital Screening and Genetic Counseling Program on the prevalence 
of sickle cell disease and fi-thalassemia but the outcomes were not quantified. We used six years of premarital 
screening data to estimate the burden of sickle disease and f-thalassemia over the program period and to assess 
the frequency of at-risk marriage detection and prevention. 

DESIGN AND SETTING: Retrospective review, premarital couples attending premarital and genetic counseling 
clinics with marriage proposals between 2004 and 2009. 

METHODS: Blood samples obtained from all couples with marriage proposals between 2004 and 2009 were 
tested for sickle cell disease and f-thalassemia. Test results were shared with all examinees and genetic counsel- 
ing was offered for all at-risk couples. Marriage certificates were issued irrespective of the results and compli- 
ance with medical advice was voluntary. 

RESULTS: Out of all men and women examined, 70962 (4.5%) and 29006 (1.8%) were carriers or cases of 
sickle cell disease and  fi-thalassemia, respectively. While the prevalence of sickle cell disease was constant 
between 2004 and 2009 (average 45.1 per 1000 examined persons, P=.803), the prevalence of p-thalassemia 
steadily decreased from 32.9 to 9.0 per 1000 examined persons (P«.001). The frequency of at-risk couples 
decreased by about 6095 between 2004 and 2009 (from 10.1 to 4.0 per 1000 examined persons, P«.001). The 
frequency of voluntary cancellation of marriage proposals among at-risk couples showed more than 5-fold 
increase between 2004 and 2009 (from 9.2% to 51.9%, P<.001). The eastern region had 58% of all detected 
at-risk marriages and showed the greatest decline in detection and increase in prevention over time compared 
to other regions of Saudi Arabia. 

CONCLUSION: Six years of premarital screening in Saudi Arabia markedly reduced the number of at-risk mar- 
riages, which may considerably reduce the genetic disease burden in Saudi Arabia in the next decades. 


nherited hemoglobin disorders (hemoglobinopa- 
thies) are predominantly single-gene autosomal 
recessive disorders that result in production of 
structurally abnormal hemoglobin variants (sickle-cell 
disease) or a reduction in the synthesis of structurally 
normal globin (f-thalassemia).! Sickle-cell disease and 
B-thalassemia affect as much as 5% of the world’s popu- 
lation, constituting a major public health problem in 
certain parts of the world including the Mediterranean 
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area and the Middle East.” Saudi Arabia is well-known 
for its high prevalence of hereditary blood disorders. 
In a study conducted in Saudi Arabia and published in 
June 2007, 4.20% of the participants had sickle cell trait, 
0.26% had sickle cell disease, and 3.22% had b-thalas- 
semia trait, while 0.07% had (-thalassemia disease.’ 
Certain cultural factors in Saudi Arabia, including the 
high frequency of consanguineous marriages (exceeding 
5596), the large family size, and the high paternal and 
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maternal ages may contribute to the high prevalence of 
sickle-cell disease and f-thalassemia in Saudi Arabia.** 

Premarital screening for genetic diseases is superior 
to neonatal screening since the former is primary pre- 
vention while the latter is secondary or tertiary preven- 
tion.” Premarital screening can potentially reduce the 
burden of inherited hemoglobin diseases by reducing 
the number of high-risk marriages.*? This was proven 
to be beneficial in nearby countries with similar ende- 


10-12 Because of the 


micity levels of hemoglobinopathies. 
burden on the healthcare system and effect on the qual- 
ity of life in patients with sickle-cell disease or f)-thal- 
assemia, premarital genetic screening was mandated in 
Saudi Arabia in 2004." All couples with marriage pro- 
posals have to be tested for both diseases and get the 
appropriate counseling (if required) before completing 
their marriage proposal. The compliance with the coun- 
seling recommendation was left voluntary. The outcome 
of this national program had yet been quantified. We 
used 6 years of premarital screening data to estimate the 
burden of sickle-cell disease and f-thalassemia over the 
program period and to assess the frequency of at-risk 
marriage detection and prevention. 


METHODS 


The current report used the national data of the 
Saudi Premarital Screening and Genetic Counseling 
(PMSGC) Program. The Saudi population was 22.7 
million at the start of the program in 2004 and it 
reached 25.4 million by 2009." The annual number of 
marriages was close to a quarter of a million at the start 
of the program, including all 13 administrative regions 
of Saudi Arabia. 

The program was stipulated by law in December 
2003 and implemented in February 2004. The manda- 
tory nature of the program was preceded by national 
debates at the scientific, social, and religious levels and 
was followed by widespread media advertising. The 
main program objective was to reduce the prevalence 
of sickle-cell disease and B-thalassemia by a reduction 
of the number of at-risk marriages. The program infra- 
structure consisted of 150 health care reception clinics, 
70 laboratories, and 78 genetic counseling clinics cover- 
ing the country 13 administrative regions. 

By late 2003, comprehensive PMSGC program 
guidelines were distributed to all workers in the pro- 
gram. According to these guidelines, couples with mar- 
riage proposals had to report to the nearest health care 
clinic to apply for premarital certificates. At the health 
care clinics, the program staff collected basic demo- 
graphic information, a blood sample (in EDTA anti- 
coagulant), and offered educational materials about the 


NATIONAL PREMARITAL SCREENING AND GENETIC COUNSELING 


program to the applying couples. Blood samples were 
then sent to the designated laboratory for testing for 
sickle cell disease and B-thalassemia using hemoglobin 
electrophoresis. Other blood tests included a complete 
blood count, a peripheral blood film, a reticulocyte 
count, and a sickling test. The results were interpreted 
in accordance with standard laboratory diagnostic pro- 
tocols, 6 

Test results were shared with examined couples be- 
fore issuing the premarital compatibility certificates. 
The test results sort the individuals of potential couples 
into free (healthy), carriers (carrying the trait) and cases 
(having the disease) as regards the genetic make-up of 
sickle-cell disease and/or B-thalassemia. A safe mar- 
riage was declared when both or at least one of the cou- 
ple were healthy. At-risk marriage was declared when 
both couples were carriers or cases (or one was a case 
and the other was a carrier) of sickle-cell disease and/or 
B-thalassemia. Couples with safe marriage test results 
were issued instant compatibility certificates while at- 
risk couples were asked to attend personal genetic coun- 
seling meetings before issuing incompatibility certifi- 
cates. During these meetings the counselors explained 
to the couple members the potential hazards of their 
proposed marriages and the voluntary nature of their 
compliance. The program staff followed-up (by phone 
call) with at-risk couple members and the Ministry of 
Justice (responsible for issuing marriage certificates) to 
verify the marriage proposals among at-risk couples. 

It was the responsibility of the 150 health care clin- 
ics to collect and manage their own local laboratory 
data. Each of the 20 health regions were required to col- 
lect data from their respective health care clinics and fax 
standard monthly reports to the Directorate General of 
Noncommunicable Disease of the Ministry of Health 
in Riyadh. Aggregate data were used to construct a 
central database that was used for the current analysis. 
The prevalence of carriers and/or cases of sickle-cell 
disease and/or f)-thalassemia were expressed per 1000 
examined persons and plotted over time. Similarly the 
frequency of at-risk couples (incompatible certificates 
per 1000 examined persons and per 100 positive re- 
sults) and the frequency of voluntary cancellation of 
marriage proposals (percentage) among at-risk couples 
were plotted over time. Carrier-case ratio was defined as 
the ratio of carriers to cases among those who had any 
positive results for sickle-cell disease and/or B-thalas- 
semia. Significant increasing or decreasing trends were 
tested using the Extended Mantel-Haenszel chi square 
test for linear trend. Regional differences in frequency 
were tested using the chi square test. All P values were 
two-tailed. A P value <.05 was considered as signifi- 
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cant. OpenEpi (version 2.2, Atlanta, GA, USA) and 
Microsoft Office Excel (2003) were used for all statisti- 
cal analyses. 


RESULTS 
The annual number of men and women examined in 
the PMSGC program ranged between approximately 
242 000 in 2004 and 296 000 in 2009 (Table 1). This 
represented an annual frequency of 10.9 marriage pro- 
posals per 1000 Saudi population. Of 1572140 men 
and women examined between 2004 and 2009, 70 962 
(4.5%) were positive (carriers or cases) for sickle cell dis- 
ease and 29 006 (1.8%) were positive (carriers or cases) 
for D-thalassemia. The annual prevalence of sickle cell 
disease was 45.1 (42.4 for carriers and 2.7 for cases) per 
1000 examined persons (Table 2). The annual preva- 
lence of D-thalassemia was 18.5 (18.0 for carriers and 
0.5 for cases) per 1000 examined persons. While the 
prevalence of sickle cell disease was constant over the 
program period (range between 44.2 and 47.1 per 1000 
examined persons, P for trend =.803), the prevalence 
of B-thalassemia steadily decreased from 32.9 to 9.0 
per 1000 examined persons between 2004 and 2009, 
respectively (P for trend «.001, Figure 1). 

Between 2004 and 2009, a total of 8925 incompati- 
bility certificates were issued because both couples were 
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carriers or cases (or one was a case and the other was 
a carrier) of sickle-cell disease and/or -thalassemia 
(Table 1). The annual frequency of incompatibility 
certificates was 5.7 per 1000 examined persons and 
8.9 per 100 positive results (Table 2). The frequency 
of at-risk couples (incompatible certificates) decreased 
by about 60% between 2004 and 2009 (from 10.1 to 
4.0 per 1000 examined persons, respectively, P for trend 
«.001, Figure 2). This represented a 43.1% reduction 
of issuing incompatibility certificates per 100 positive 
results (Figure 2). Out of the 8925 who had been issued 
incompatibility certificates between 2004 and 2009, the 
staff of PMSGC program was able to follow up the de- 
cision of 5370 (60.2%) at-risk couples. Out of the 5370 
at-risk couples followed, 1425 (26.596) cancelled their 
marriage proposals. The frequency of voluntary cancel- 
lation of marriage proposals among followed at-risk 
couples showed more than a 5-fold increase between 
2004 and 2009 (from 9.2% to 51.9%, respectively, P for 
trend <.001). 

Compared to other regions of Saudi Arabia, the east- 
ern region had more than a 5-fold higher annual preva- 
lence of positive results for sickle-cell disease and B- 
thalassemia (193.1 vs 38.1 per 1000 examined persons, 
P«.001) and about a 7-fold higher annual frequency of 
issuing incompatibility certificates (20.0 vs 2.9 per 1000 


Table 1. Premarital Genetic Screening Program between 2004 and 2009 by year in Saudi Arabia. 


Saudi population 22673 23128229 
Marriage proposals ` 241825 246490 
Positive results | d a5 O 19133 
Negative results . 223088 227357 
Sickle cell disease 
Carriers 

Cases 

Total 
p-thalassemia 
Carriers 

Cases 
Total 


Incompatible 
certificates 


Follow up of at-risk 
couples 


Marriage cancellation 
among at-risk couples 
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Table 2. Premarital Genetic Screening Program between 2004 and 2009 by year in Saudi Arabia. 


Marriage proposals per 
1000 Saudi population 


Sickle cell disease per 
1000 examined persons 


Carriers 
Cases 
Total 


p-thalassemia per 1000 
examined persons 


Carriers 
Cases 
Total 


Any positive results per 
1000 examined persons 


Carrier percentage 
Sickle cell disease 
p-thalassemia 

Carrier-case ratio 
Sickle cell disease 
p-thalassemia 


Incompatible certificates 


per 1000 examined 
persons 


per 100 positive results 
Follow up of at-risk 
couples (96) 


Marriage cancellation 
among at-risk couples (96) 


examined persons, P«.001). Moreover, the Eastern 
region had better overall follow-up of the decision of 
at-risk couples (68.6% Vs 48.596, P<.001) and had a 
lower overall marriage cancellation (22.696 vs 34.396). 
Between 2004 and 2009, the eastern region, which had 
58% of all detected at-risk marriages, showed a great- 
er decline in issuing incompatible certificates (7996 vs 
28%, Figure 3) as well as a greater increase in marriage 
cancellation among followed at-risk couples (8.0 folds 
vs 1.7 fold) compared to other regions (Figure 4). 


DISCUSSION 


The current article reports the impact of six years of na- 
tional premarital screening and genetic counseling on 





the prevalence of sickle-cell disease and B-thalassemia 
as well as the frequency of at-risk marriages in Saudi 
Arabia. To our knowledge, this is the first study to ex- 
amine the detection and prevention of at-risk marriages 
at a national level. Mandating the premarital screening 
for inherited hemoglobinopathies was long awaited in 
Saudi Arabia and was preceded by religious and scien- 
tific debate. "7? In this highly conservative population, 
premarital screening in Saudi Arabia is practically the 
main preventive measures against inherited hemoglo- 
binopathies. Neonatal screening may be of limited 
importance as it represents only secondary or tertiary 
prevention. 

As expected, the current study showed that Saudi 


Ann Saudi Med 31(3) May-June 2011 www.saudiannals.net 


NATIONAL PREMARITAL SCREENING AND GENETIC COUNSELING 


original article 





pi Positive results 
Ei Sickle cell disease 
Bl Û thalassemia 









Prevalence per 1000 examined persons 
è 


2004 2005 2006 2007 2008 2009 
Year 











Figure 1. Annual prevalence of sickle cell disease and 
p-thalassemia among examined persons in the Premarital 
Genetic Screening Program between 2004 and 2009 by year in 
Saudi Arabia. 
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Figure 3. Annual frequency of at-risk couples in the Premarital 
Genetic Screening Program between 2004 and 2009 by year and 
geographic regions of Saudi Arabia. 
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Figure 2. Annual frequency of at-risk couples and frequency of 
marriage cancellation among at-risk couples in the Premarital 
Genetic Screening Program between 2004 and 2009 by year in 
Saudi Arabia. 


Arabia has a high prevalence of sickle-cell disease (4.5%) 
and B-thalassemia (1.8%). The majority of these posi- 
tive results were carriers (93.9% of sickle-cell disease 
and 97.3% of f-thalassemia). An earlier report covering 
the first 2 years of the PMSGC program showed a sim- 
ilar prevalence of sickle-cell disease (4.2% carriers and 
0.26% cases), but a considerably higher prevalence of B- 
thalassemia (3.2% carriers and 0.07% cases).'^ This can 
be explained by the considerable reduction (more than 
70%) of the prevalence of D-thalassemia in the current 
study after the second year of the program. 

The study shows clearly the success of the PMSGC 


program in reducing the detection and prevention of at- 
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Figure 4. Annual frequency of marriage cancellation among 
at-risk couples in the Premarital Genetic Screening Program 
between 2004 and 2009 by year and geographic regions of Saudi 
Arabia. 


risk marriages. Detection of at-risk marriages was re- 
duced by about 60% (from 10.1 in 2004 to 4.0 in 2009 
per 1000 examined persons). This was mainly driven by 
a more than 70% reduction of the prevalence of -thal- 
assemia during the same period. However, It is not clear 
why sickle-cell disease was essentially constant over the 
program period. 

The completion of 48% of at-risk marriages in 2009 
indicates the huge cultural challenges that remain to be 
addressed by the counselors. Even years after program 
implementation, the knowledge of premarital screening 
was good but not adequate.” In the current report, 
the overall marriage cancellation among at-risk mar- 
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riages was 26.5% and increased to more than 50% in 
2009. In a recent survey (2008), more than 60% of 
the participants were in favor of canceling at-risk mar- 
tiages.”’ However, in another study among 129 at-risk 
candidates identified in premarital screening, only 2% 
cancelled their marriage proposals. In almost half of 
cases, cultural pressure was the main reason to proceed 
with marriage." An earlier report covering the first 2 
years of the PMSGC program showed that only 10% 
of at-risk couples cancelled their marriage proposals.“ 
Genetic counseling obtained towards the end of mar- 
riage process is not likely to be effective. It has been 
proposed that screening singles on admission to uni- 
versity prior to any commitment may be preferable 
than screening immediately before the marriage certifi- 
cate is issued. 

The Eastern region that had 5896 of all detected at- 
risk marriages during the program period had a lower 
overall cancellation of at-risk marriages compared to 
other regions (22.6% vs 34.396). This may be explained 
by the fact that cancellation of at-risk marriages at the 
beginning of the program implementation (2004) was 
lower in the Eastern region compared to other regions 
(5% vs 21%). This probably masked the improve- 
ment of at-risk marriage prevention in the Eastern re- 
gion compared to other regions (8.0 fold vs 1.7 fold). 
Another potential explanation is the higher positivity 
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of sickle-cell disease and/or B-thalassemia in Eastern 
region compared to other regions (19.3% vs 3.8%), 
which could make it difficult for at-risk couples to find 
an alternative socially and suitably safe match. 

In addition to the huge efforts already accomplished 
by the Saudi MOH to prevent at-risk marriages for 
sickle-cell disease and B-thalassemia, additional efforts 
are underway. These include increasing the number of 
specialized health care reception clinics to cover more 
regions? as well as connecting all clinics in the coun- 
try by a state-of-art web-based database software that 
will enhance instant rate calculation and research. This 
will overcome the limitation of aggregate data as seen 
in the current study because there was no access to raw 
or individual data for analysis. Saudi MOH may en- 
hance the effects of counseling by encouraging couples 
to seek testing earlier in the marriage process, engage 
religious figures in counseling, include program infor- 
mation in high school curriculum, allow singles to vol- 
untarily seek genetic testing, and finally augment the 
help of community figures to publicize the program in 
media and religious gatherings. 

In conclusion, six-year of premarital screening and 
genetic counseling in Saudi Arabia markedly reduced 
the number of at-risk marriages, which may consider- 
ably reduce the genetic disease burden in Saudi Arabia 
over the coming decades. 
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BACKGROUND AND OBJECTIVES: One out of five Saudi diabetics develops end-stage renal disease (ESRD). 
Factors associated with progressive loss of renal function have not been extensively studied and reported in our 
community. We sought to evaluate the pattern and progression in glomerular filtration rate (GFR) and investigate 
the potential risk factors associated with progression to diabetic nephropathy (DN) among Saudi patients. 
DESIGN AND SETTING: Hospital-based retrospective analysis of type 2 diabetic patients seen between January 
1989 and January 2004 at Security Forces Hospital and King Saud University in Riyadh, Saudi Arabia. 
PATIENTS AND METHODS: DN was defined as persistent proteinuria assessed by urine dipstick {at least twice 
for at least two consecutive years and/or serum creatinine >130 pmol/L; and/or GFR «60 mL/min/1.73m']. 
RESULTS: Of 1952 files reviewed, 621 (31.896) met the criteria for DN, and 294 (4796) were males. The mean 
(SD) age of the patients at baseline was 66.9 (11.4) years, and mean duration of diabetes was 15.4 (7.5) years. 
GFR deteriorated from a baseline value of 78.3 (30.3) mL/min/1.73m' to 45.1 (24.1) mL/min/1.73m? at the last 
visit, with a mean rate of decline in GFR of 3.3 mL/min/year. Progression of nephropathy was observed in 455 
(73.3%) patients, with 250 (40.3%) patients doubling their first-hospital-visit serum creatinine level in a mean 
of 10.0 (6.0) years. At the end of the study, 16.5% of the cohort developed ESRD and were dialyzed. GFR >90 
mL/min/1.73m* at the first hospital visit; duration of diabetes >10 years; persistent proteinuria; systolic blood 
pressure 2130 mm Hg; and presence of retinopathy were significant markers associated with progression of 
nephropathy. 

CONCLUSION: Diabetic nephropathy tends to be progressive among Saudis, with GFR deteriorating at a rate of 
3.3 mL/year and with a doubling of serum creatinine level in 40.3% of patients in 9.9 years. 


iabetic nephropathy (DN) is the leading 

cause of end-stage renal disease (ESRD). 

There are tremendously increasing trends in 
the incidence of diabetes and DN, signaling a medical 
catastrophe in dialysis units which results in a greater 
consumption of economic resources.” In Saudi Arabia 
alone, approximately 11000 patients have ESRD, and 
20% is due to diabetes.*? The cost of care with dialysis 
in Saudi Arabia amounts to US$14 000 per patient per 
year and the total economic burden exceeds US$540 
million. Unfortunately, all DN patients hardly achieve 
the international guideline-recommended target lev- 


els.” Recently we reported that the complication rate 
associated with type 2 diabetes was 3296 for renal and 
23% for cardiovascular complications, 
Socioeconomic factors, age, gender, diet, obesity 
and the high incidence of hypertension play an impor- 
tant role in the progression of diabetic nephropathy. 
Uncontrolled blood pressure is known to be deleteri- 
ous, but other factors may become more important 
once BP is treated. Several studies have identified 
age, 


tion rate (GFR),'* * first-hospital-visit fasting plasma 
19,20 


male gender," lower initial glomerular filtra- 


glucose? and concomitant presence of retinopathy 
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as important risk factors for GFR decline. The pro- 
teinuria itself is a major risk factor for progression of 
DN. Above all, these risk factors for progres- 
sion of chronic kidney disease (CKD) in type 2 diabe- 
tes mellitus have not been fully elucidated. 

The decline in GFR is highly variable, ranging from 
2 to 20 mL/min/year.4?)* 
progressive loss of renal function have not been studied 


?! Factors associated with 


extensively, though hypertension and proteinuria have 
been identified as important promoters; whereas gly- 
cemic control, the renoprotective effect of angiotensin 
receptor blockers and angiotensin converting enzyme 
inhibitors have been found to delay progression of ne- 
phropathy. The aim of our study was to evaluate the 
pattern and changes in GFR over time; and investigate 
the potential risk factors associated with enhanced loss 
of renal function and all-cause mortality among Saudis 
with type 2 diabetes and nephropathy. 


PATIENTS AND METHODS 

The study included all Saudi patients diagnosed with 
type 2 diabetes in the period from January 1989 to 
January 2004. The medical records were obtained from 
a database scan at the Medical Records Division of the 
Security Forces Hospital in Riyadh, Saudi Arabia. The 
inclusion criteria were that the patient should have had 
at least 1 year of active follow-up with at least three 
measurements of laboratory parameters, and a persis- 
tent urine-dipstick macroproteinuria (+1 or greater 
on urine dipstick test) for 2 consecutive years; and/ 
or serum creatinine (SCr) of » 130 pimol/L at the last 
visit; and/ or GFR of «60 mL/min/1.73m' at the last 
visit. This was based on the WHO criteria for diabetic 
nephropathy.” Patients who presented to the hospital 
for dialysis or reached end-stage renal disease (ESRD) 
(GFR less than 15 mL/min) and those patients with 
less than 1 year of follow-up were excluded. The pa- 
tients were followed until the last visit to the hospital 
or death, and determinants of renal function loss and 
mortality were evaluated yearly. 

Data on demographic and anthropometric char- 
acteristics of patients, the duration of diabetes, fam- 
ily history of diabetes, the duration of follow-up, and 
medications were collected and recorded. Data on the 
first hospital visit, follow-up and last hospital visit; 
serum creatinine levels; fasting blood sugar (FBS); 
results of urinary dipstick for microproteinuria; and 
serum cholesterol were extracted from the main da- 
tabase of the hospital computer and matched to the 
corresponding dates of hospital visits. First hospital 
visit and follow-up readings for blood pressure were 
also noted. GFR was estimated using the Cockcroft- 
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Gault equation.” Mean values of blood pressure, blood 
sugar, serum creatinine, GFR and serum cholesterol 
at follow-up were calculated as the average of at least 
three readings within a year of follow-up and the time 
course was recorded. 

Diabetic nephropathy, defined as the presence of 
positive persistent macroproteinuria as assessed by 
urine dipstickat least twice for at least rwo consecutive 
years from the first hospital visit to the end of follow- 
up; and/or serum creatinine >130 pmol/L; and/or 
GFR «60 mL/min/1.73m’. Proteinuria, assessed 
by urine dipstick test measures; macroalbuminuria, 
defined as +1, +2 or greater, and representing a pro- 
tein concentration greater than 0.30 g/L. Persistent 
proteinuria was defined as macroproteinuria for more 
than twice from first hospital visit to the end of at least 
2 consecutive years of follow-up as assessed by urine 
dipstick. Based on the guidelines of European Society 
of Hypertension—European Society of Cardiology” 
and the of the American Diabetic Association,? the 
following definitions were used: hypertension as sys- 
tolic blood pressure >130 mm Hg and/or diastolic 
blood pressure >80 mm Hg; dyslipidemia as serum 
cholesterol of >5.2 mmol/L and uncontrolled diabetes 
with FBS >7.0 mmol/L. 

After estimating GFR by Cockcroft-Gault method, 
patients were grouped according to CKD stages based 
on the first—hospital-visit GFR levels. Progression of 
nephropathy was defined using the changes in GFR 
levels from the first hospital visit to the last hospital 
visit, as follows: non-progressors when GER levels over 
follow-up visits remained stable or showed improve- 
ment in CKD stage compared to the first-hospital- 
visit GFR; and progressors when a patient develops 
low GFR and moves to the next stage of chronic kidney 
disease, i.e., from stage 1 to stage 2 CKD. 

Data entry was done using Microsoft Excel for 
Windows XP Professional edition. Statistical analy- 
sis was done using SPSS version 16.0 (SPSS Inc., 
Chicago, USA). The data were tested for normality of 
distribution and were presented as mean and standard 
deviation. Demographic data was analyzed descrip- 
tively. Significance of measured changes was assessed 
using the Mann-Whitney U test for continuous vari- 
ables and chi-square and cross-tabulations for categori- 
cal variables. Pearson correlation was done for bivariate 
analysis. Linear regression analysis was used to deter- 
mine the rate of decline in GFR for each patient, using 
all GFR values measured during follow-up. Multiple 
linear regression models using backward selection were 
used to evaluate the impact of variables at first hospital 
visit and at follow-up visits on the progression of ne- 
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phropathy. Differences were assumed to be statistically 
significant when the P value was «.05. 


RESULTS 
First—hospital-visit characteristics of the 621 diabetic 
nephropathy patients that met inclusion criteria are 
shown in Table 1. Renal function was evaluated over a 
mean period of 10 (4.1) years with 3.3 (3-33) determi- 
nations of GFR per patient. At the first hospital visit, 
concomitant hypertension was seen in 528 (84.4%) pa- 
tients, of whom 465 (88.1%) were on medication; of 
these 465 patients, BP was controlled in 189 (35.8%) 
patients. Also, there were 92 (14.7%) patients who were 
dyslipidemic; of them, 51 (55.4%) were on statins. Forty- 
three (46.7%) had controlled serum cholesterol. At the 
last visit, 577 (92.2%) patients had hypertension; 263 
(42.0%) with systolic hypertension only, 134 (21.4%) 
with diastolic hypertension only and 180 (28.7%) with 
both systolic and diastolic hypertension. Five hundred 
forty-three (94.1%) patients were taking medications, 
and BP was controlled in 289 (50.1%) of these patients. 
At the end of follow-up, systemic blood pressure was 
134.5 (9.5) mm Hg/ 77.9 (5.4) mm Hg (110-160/60- 
100), mean serum creatinine was 197.3 (173.4) pmol/L 
52-1, 698), cholesterol was 1.2 (0.4) mmol/L (1-2) and 
GFR was 45.1 (24.1) mL/min/1.73 m! (5-163.5). 
Progression of nephropathy was observed in 455 
73.396) patients. Among the progressors, 227 (49.996) 
were females. Also, in this group of patients, obesity was 
seen in 364 (80.0%) patients; and hypertension in 421 
92.5%). Seventy-five (16.5%) of the progressors devel- 
oped with ESRD and were eventually dialyzed. Among 
the 166 non-progressors, 100 (60.2%) patients were 
females, 115 (69.3%) were obese and 153 (92.296) had 
hypertension. During follow-up, 250 (40.3%) patients 





doubled their first-hospital-visit serum creatinine in a 
mean duration of 9.98 (6.04 years) (range, 1-39 years). 
The mean rate of decline in GER was 3.3 mL/min/year 
(Table 2). 

The mean duration of diabetes was significantly 
longer among the progressors compared to non-pro- 
gressors. Duration of follow-up was significantly longer 
among the progressors compared to non-progressors 
(10.4 [3.9] years vs. 9.0 [4.4] years, P=.001). Diabetes 
was diagnosed significantly earlier among the progres- 
sors compared to non-progressors (50.9 (11.6] years 
vs. 53.7 [13.8] years, P-.023). Nephropathy was di- 
agnosed at a significantly lower age among non-pro- 
gressors compared to progressors (57.9 [15.0] years vs. 
62.7 [11.3] years, P=.003). 

GFR at first hospital visit was significantly lower 
among non-progressors compared to progressors. 


DIABETIC NEPHROPATHY IN SAUDI ARABIA 


Table 1. First-hospital-visit (baseline) characteristics of 621 type 
2 diabetic nephropathy patients followed for a mean of 9.9 years 
atthe security forces hospital, Riyadh, Saudi Arabia. 








Age 
Male gender 
Family history of diabetes 
Known duration of diabetes 
Known duration of nephropathy 
Age at diagnosis of diabetes 
Age at diagnosis of nephropathy 
Known duration of follow-up 
Body mass index 
Glucose-lowering treatment 
On diet 
On oral hypoglycemic agents 
On insulin 
Type of antihypertensive agents 
ACE inhibitor alone 
Angiotensin Il receptor blocker alone 
Calcium channel blocker alone 
Beta blocker alone 
Diuretic alone 
ACE plus CCB 
Dual therapy other than ACE + CCB 
Triple-drug combination 
GFR 
Creatinine 
Blood pressure 
Systolic 
Diastolic 
FBS 
Cholesterol 


Proteinuria 


66.9 (11.4) (29-100) 
293 (47.2) - 
283 (45.6) 
15.4 (7.4) (1-40) 
3.9 (3.8) (1-10) 
“51.7 (12.3) (19-95) - 
61.7 (12.4) (22-95) 


10 (4.1) (1-18) 


28,6 (4.8) (16.5-44.9) 


408 (65.7) 
562905] 
2845 o 


115 (18.5) 

34 (55) 
8132) 
0303). 

TU 

120 (193) 
88(142) 

15(24) 

78.3 (30.3) (16-228) 
86.6 (46.0) (39-460) 


136.5 (19.9) (100-220) 
79.3 (10.6) (60-130) 
9.7 (25) (5.3-23.2) 
4.1 (0.9) (2.25-8.9) 


79 (12.7) 





ACE: angiotensin-converting enzyme inhibitors, CCB: calcium channel blockers 
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Table 2. Change from first hospital visit (baseline) to follow-up examinations 9.9 years later in progressors and non-progressors. 





Male/female 455 (228/227) 

Duration of diabetes 16.4 (7.2) 

Moda E 134.7(19.0) — 1344 (234) 8319 
ا‎ Blood 78.9(10.3) 77.5 (10.5) 0426 
ا ا‎ iii 9.6 (25) 7.3 (3.5( < 0001 
Cholesterol 4.1 (0.9) 4.3 (1.1) .0028 
S-creatinine 84.1 (46.9) 230.1 (190.8) < .0001 
GFR 81.5 (27.9) 38.9 (19.2) « .0001 
GFR drop rate 3.3 

Obesity 365 (80.2%) ^ 364 (80%) 9885 
Proteinuria 42 (11.5%) 344 (75.6%) «.0001 
BMI 28.8 (4.5) 29.2 (4.8) .1950 


166 (66/100) 

12.6 (7.5) <.0001 
141.5 (21.5) 134.8 (25.4) <.0001 0004 
80.5 (11.3) 79.1 (11) .2535 1113 
10 (2.7) 7.7 (3.9) «.0001 .0972 
4.2 (1.1) 4,4 (1.2) 4292 2947 
93.3 (42.9) 107.2 (40.5) .0026 0218 
69.3 (13.9) 61.8 (27.9) 0021 <.0001 

0.9 «.0001 
115 (69.3%) 124 (74.7%) .3303 1421 
27 (16.3%) 97 (58.4%) <.0001 0638 
28.2 (5.3) 28.9 (5.5) .2385 .1962 





Data are means (SD) or n (%), as presented 


Mean SCr at first hospital visit was significantly higher 
among non-progressors compared to progressors. FBS 
level at first hospital visit was also significantly higher 
among the non-progressors compared to progressors. 
Last-visit SCr was significantly higher among progres- 
sors compared to non-progressors. Last-visit mean 
GFR was significantly higher among non-progressors 
compared to progressors. Drop in GFR/year was sig- 
nificantly higher among progressors compared to non- 
progressors ( Table 2). 

The prevalence of concomitant complications was 
significantly higher among progressors. Progressors had 
a significantly higher prevalence of cataract, retinopathy, 
angina and neuropathy compared to non-progressors 
(Table 3). Mortality from all causes was significantly 
greater among progressors compared to non-progressors 
(14.9% vs. 9.0%, P<.0001). The occurrences of myocar- 
dial infarction, stroke, diabetic foot infections and limb 
amputations were not significantly different between 
progressors and non-progressors (P>.05) (Table 3). 

All variables thought to affect progression of dia- 
betic nephropathy, such as age, gender, age of onset of 
diabetes, age of onset of nephropathy, age at diagnosis 
of diabetes and nephropathy, duration of diabetes, dura- 
tion of nephropathy, initial serum creatinine level, initial 
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GER level, serum cholesterol, blood pressure and blood 
sugar level, were subjected to univariate and multivariate 
analyses to assess the determinants of progression of ne- 
phropathy. Body mass index (BMI) (t=2.895, P=.004), 
known age at diagnosis of diabetes (t-2.533, P=.012), 
duration of diabetes (t=5.650, P<.0001), first-hospital- 
visit serum creatinine (t=2.212, P= .027), first- hospi- 
tal-visit FBS level (t=2.049, P=.041), systolic blood 
pressure (t=3.850, P<.0001) and duration of nephrop- 
athy (t=—6.387, P<.0001) together with male gen- 
der (t=5.009, P=.025), presence of cataract (t=6.698, 
P=.010), presence of retinopathy (t=6.427, P=.011), 
presence of neuropathy (t=7.642, P=.006) and persis- 
tent proteinuria (t= 13.049, P<.0001) were significantly 
associated with an increased rate of decline in GFR and 
hastened progression of diabetic nephropathy. Figure 1 
shows the variables that were independently analyzed 
and were found to be associated with progression of 
GFR such that, the presence of persistent proteinuria 
alone would cause a yearly drop in GFR of 3.9 mL/year; 
presence of retinopathy, of 3.8 mL/year; high systolic 
blood pressure (SBP), of 3.5 mL/year; and duration of 
diabetes beyond 10 years was found to decrease GFR 
by at least 3.3 mL/year. Diastolic blood pressure and 


first—hospital-visit cholesterol level were not associated 
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Table 3. Frequency of associated complications and treatment outcomes among 
progressors and non-progressors in 621 diabetic nephropathy patients. 


Number of patients 455 (228/227) 166 (66/100) 

Associated complications 

Cataract 189 (41.5) 50 (30.1) 0127 
Retinopathy 173 (38) 40 (24.1) 0017 
Angina 176 (38.7) 47 (28.3) 0217 
Myocardial infarction 114 (25.1) 35 (21.1) 3543 
Neuropathy 126 (27.7) 28 (16.9) .0080 
CVA/Stroke 80 (17.6) 28 (16.9) .9330 
Diabetic foot 33 (7.3) 12 (7.2) .8949 
Death 68 (14.9) 15 (9) > .0001 
Treatment outcomes 

Uncontrolled blood pressure 244 (53.6) 45 (27.1) « .0001 
Uncontrolled blood sugar 169 (37.1) 54 (32.5) .3354 
Uncontrolled cholesterol 121 (26.6) 37 (22.3) 3248 


Table 4. First-hospital-visit (baseline) and follow-up variables associated with 
progression of nephropathy in 621 type 2 diabetic patients with nephropathy followed 
for 9.9 years. 


Persistent proteinuria 2.0 (1.6 to 2.4) «.0001 
GFR »90 mL/min/1.73m? 2.9 (2.4 to 3.4) <.0001 
Duration of diabetes >10 years 2.3 (1.9 to 2.7) <.0001 
Systolic blood pressure >130 mm Hg 1.59 (1.2 to 1.9) .006 
Retinopathy 1.8 (1.3 to 2.3) .015 
Male gender 1.5 (1.1 to 1.9) .025 





Hazard ratio (95% Cl) indicates alteration of risk per unit increase in baseline values 


with the increased rate of decline of GFR and progres- 
sion of nephropathy and were excluded from the final 
model. Multivariate logistic regression analysis showed 
that first—hospital-visit GFR >90 mL/min/1.73 nv, 
duration of diabetes >10 years, persistent proteinuria, 
systolic blood pressure » 130 mm Hg, presence of reti- 
nopathy and male gender are variables significantly as- 


sociated with progression of nephropathy (Table 4). 


DISCUSSION 

Diabetic kidney disease is considered to be an irrevers- 
ible and progressive disease. In previous studies on 
diabetic Pima Indians, up to 50% were found to de- 
velop nephropathy at 20 years of age.^ However, the 
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incidence of diabetic ESRD was noted to have declined 
significantly to 15 cases per 1000 patients in 2002." In 
this study, only 12.796 of the patients showed protein- 
uria, but 31.8% developed nephropathy. Though this 
rate of incidence appears to be of lesser magnitude as 
compared to that among Pima Indians, the role and 
impact of genetic susceptibility and race have not been 
fully elucidated. This observation in such genetically 
disparate populations suggests a primary role for socio- 
economic factors, such as diet and poor control of hy- 
perglycemia, hypertension and obesity. Obesity is seen 
in more than 7096 of our studied population, contribut- 
ing to higher risk of nephropathy. 

In diabetic nephropathy, hyperfiltration occurs for a 
variable period, followed by a progressive decline of GFR 
once overt proteinuria appears. Furthermore, the rate of 
deterioration was found to be higher among patients 
with high initial GFR. In these patients, the glomerular 
hyperfiltration that occurs initially increased the risk for 
diabetic renal disease; in comparison to those patients 
with lesser degree of hyperfiltration, who may have had 
a slower course, with lesser risk for ESRD. Variations 
in the rate of GFR decline in patients with type 2 dia- 
betes with nephropathy have been described before in 
previous studies, ranging from 0.36 mL/min/1.73m^/ 
year among the Japanese population" to 4.7 mL/ 
min/1.73m*/year among Brazilian subjects. Several 
other studies have also suggested an annual decline in 
GER within this range. 131528 In our study, we showed 
an average of 3.3 mL/year drop in GFR and even great- 
er among patients who reached ESRD (5.9 mL/year). 
Again, genetics, race, obesity, glycemic control and use 
of angiotensin-converting enzyme (ACE) inhibitors in 
the control of hypertension play an important role in 
the disparity of GFR drop rates. Furthermore, we have 
shown in our recently published studies among Saudi 
type 2 diabetics that renal complications go as high as 
32%, although mortality is even higher with associated 
cardiovascular complications.*” 

‘The presence of persistent proteinuria was a strong 
risk factor for subsequent loss of GFR, as shown by 
our findings that 75.6% of our patients had proteinuria 
and 16.596 reached ESRD, re-emphasizing earlier re- 
ports that established the importance of sustained in- 
creases in urine albumin excretion in the pathogenesis 
and diagnosis of diabetic kidney disease. ^^" This is 
considerably higher than the reported rate in diabetic 
Pima Indians, with 1596 progressing to ESRD at ap- 
proximately 20 years of diabetes.” This implies the 
pathophysiological effect of albuminuria on the future 
decline in kidney function, much more a risk for loss of 
kidney function; and eventually ESRD or proteinuria 
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per se may contribute to glomerular and tubulointersti- 
tial lesions, resulting in progressive renal disease.” 
In this study, we identified several modifiable vari- 
ables, including proteinuria, systolic blood pressure and 
obesity, to be associated with faster progression of renal 
disease. ACE inhibitors, controlling blood pressure and 
hypertension, controlling obesity, consumption of low- 
protein diet and control of blood sugar, can modify these 
identified factors. Furthermore, our study confirmed 
and extended the findings dealing with the impact of 
diabetic retinopathy on the progression of kidney dis- 
ease in type 2 diabetics.'? When risk factors for progres- 
sion in renal disease were evaluated, first—hospital-visit 
proteinuria was the most consistent independent risk 
factor for low time period to reach the composite end 
point of doubling of serum creatinine or the stage of 
developing ESRD.” In our study, first—hospital-visit 
proteinuria was also associated with increased all-cause 
mortality. Surprisingly, though, we found no significant 
differences in the prevalence of cardiovascular diseases 
and stroke between progressors and non-progressors, 
we believe that those patients who did not progress had 
been in longstanding advanced CKD stage (Table 2). 
Furthermore, in our study, systolic but not diastolic 
blood pressure was associated with increased progres- 
sion of diabetic nephropathy, which is in accordance 
with previously published data." This is likely due 
to the fact that type 2 diabetic patients primarily suffer 
from isolated systolic hypertension. However, our study 
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Figure 1. Rate of decline in GFR/year in relation to variables associated with 
progression of GFR and nephropathy in 621 diabetic nephropathy patients. 


was not designed to evaluate treatment effects. The 
renoprotective effects of angiotensin II receptor block- 
ers have been demonstrated in several clinical trials." 
In conclusion, diabetic nephropathy among Saudis 
tends to be progressive with GFR decline at a rate of 3.3 
mL/year with doubling of serum creatinine. Persistent 
proteinuria, duration of diabetes >10 years, uncon- 
trolled systolic blood pressure (> 130 mm Hg) and pres- 


ence of retinopathy predict progression of nephropathy. 
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BACKGROUND AND OBJECTIVES: Diabetes mellitus (DM) is a major health problem worldwide. This study 
aimed to investigate the pattern of presentation and complications of pediatric diabetes. 
DESIGN AND SETTING: Retrospective study of children treated at a diabetes clinic at a university hospitalfor 


diabetes over 12-year period. 


PATIENTS AND METHODS: We collected data on the age at onset, sex, clinical presentation, duration of 
symptoms before diagnosis, and partial remission rate that were obtained from the hospital medical records, the 


National Diabetes Registry, and the statistics department. 


RESULTS: Of 369 diabetic children, most (n=321) children had polyuria (92%) 321/369=87% as the present- 
ing symptom; other symptoms included polydipsia (310 patients, 88.8% 310/369=84%), weight loss (292 pa- 
tients, 83.9%), nocturia (240 patients, 68.8% 240/369=65%), diabetic ketoacidosis (DKA) (174 patients, 49.9% 
174/369=47.20%), and abdominal pain (172 patients, 49.3% 174/369=46.6%). Presenting symptoms were 
missing in 20 files, so the percentages were calculated among 349 patients. Most patients had acute diabetic 


complications such as hypoglycemia (222 patients, 6 


o) and DKA (88 patients, 38.1%, but none had severe 


complications such as coma and cerebral edema. Chronic complications included retinopathy (4 patients, 1.3%), 
neuropathy (2 patients, 0.6%), coronary heart disease (2 patients, 0.6%), and nephropathy (1 patient, 0.4%). 

CONCLUSION: The pattern of presentation of type 1 diabetes has changed as the incidence of DKA has de- 
creased; unlike in previous studies, DKA was not the most common presenting symptom in this study. Chronic 
complications of diabetes, such as retinopathy, neuropathy, coronary heart disease, and nephropathy are mostly 
rare but still present. These complications might be prevented by achieving better awareness of the need for 


glycemic control. 





iabetes mellitus (DM) is a major health prob- 

lem worldwide. Current studies have revealed 

a definite global increase in the incidence 
and prevalence of diabetes, with the World Health 
Organization (WHO) projecting that there will be al- 
most 221 million cases in the year 2010 and up to 285 
million cases in the year 2025.! It is the fourth or fifth 
leading cause of death in most developed countries." 
Although this increase is mainly expected in type 2 
diabetes, a parallel increase in childhood diabetes, in- 
duding type 1 and 2 diabetes, has been reported.’ 
DM in children has previously been considered rare in 
African and Asian populations.** The WHO Diabetes 
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Mondiale (WHO DIAMOND) project group has re- 
ported a worldwide increase in the incidence and varia- 
tion (over 400-fold) of type 1 diabetes, with the high- 
est occurring in Finland (over 45 per 100000 children 
under the age of 15 years) and the lowest in parts of 
China and Fiji. 

DM in children in Saudi Arabia has not been stud- 
ied well and further studies are needed." Little local 
information on the disease is available, and most cases 
reported have been of type 2 DM." The epidemiology 
and characteristics of DM, particularly insulin-depen- 
dent DM, are not known in the Saudi community, and 
only a small amount of data is available." Moreover, 
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Table 1. Characteristics of pediatric diabetic patients attending the diabetes center at a 
university hospital (1993-2005) (n=369). 


Age (years) 
<5 13 (3.5) 3.39 4 
5-10 100 (27.1) 7.76 8 
11-5 159 (43.1) 13.08 13 
>15 97 (26.3) 14.56 15 
Total 369 (100) 12.3 (4.03) 13 (2-18) 
Duration of DM (years) 
<5 218 (60.2) 2.42 2 
5-10 114 (31.5) 7.67 7 
11-15 25 (6.9) 12.7 13 
>15 5 (1.4) 16 16 
Total 362 (100) 4.6 (3.7) 4 (0.08-16) 
Family history of DM 
Positive 260 (73.7) 
Negative 93 (26.3) 1.26 (0.4) 1 (1-2) 
Total 353 (100) 
Duration of symptoms before diagnosis (days) 
<15 134 (58.5) 8.27 y 
15-30 53 (23.5) 27.08 30 
31-60 23 (10.0) 56.74 60 
61-90 10 (4.4) 87.3 90 
»90 9(3.9) 261.67 270 
Total 229 (100) 30.9 (53.8) 14 (1-365) 
Daily dose of insuin (units) 
«26 129 (36.3) 16.98 18 
26-50 151 (42.4) 37.4 38 
51-75 59 (16.6) 59.97 58 
>75 17 (4.8) 84.88 82 
Total 356 (100) 36.0 (19.7) 37 (2-106) 


Duration of partial remission (“honeymoon” phase) (days) 





<30 14 (66.7) 
>30 7 (33.3) 50.67 (59.0) 30 (4-210) 
Total 21 (9.1) 
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the data confirm the need to develop a national regis- 
try and the need for further epidemiological research. 
Furthermore, adolescents are not examined in pediatric 
clinics, and they do not receive adequate attention in 
adult clinics.” 

Saudi Arabia is a unique country among develop- 
ing nations in view of its excellent economic status and 
relatively low literacy rate, particularly among mothers, 
in addition to the cultural and religious background, 
which might influence the management of diabetes." 
The presentation of type 1 diabetes in Saudi children 
seems to differ from that in children from Western 
countries.” The most common clinical sign is diabetic 
ketoacidosis (DKA), which is observed in 67.2% of the 
patients." DKA is the most serious presenting symp- 
tom of type 1 DM. The frequency and severity of DKA 
at presentation vary significantly worldwide. In Saudi 
Arabia, studies have revealed that DKA is present in 
55% to 77% of the DM cases.” Ketoacidosis is the 
most common presenting symptom of childhood DM 
in this region. 

This study presents some of the epidemiological and 
clinical features and complications of childhood DM 
as recorded in the Diabetes Center at King Abdulaziz 
University Hospital, Riyadh, Saudi Arabia. The 
Diabetes Center receives patients from Riyadh District 
and suburban areas; in addition, it is a tertiary care cen- 
ter that receives referred patients from different cities in 
the country. The objective of this study was to investi- 
gate the pattern of presentation of pediatric diabetes in 
patients enrolled in the diabetes center of a university 
hospital and to review the complications of diabetes in 
the study group. 


PATIENTS AND METHODS 

All diabetic children who were enrolled in the study 
from among those treated at the King Abdulaziz 
University Hospital over a 12-year period from 1993 
to 2005. Vital data for the study were extracted from 
several sources, including hospital medical records, the 
National Diabetes Registry, and the statistics depart- 
ment. The data were extracted by an experienced phy- 
sician under the strict supervision of the author, who 
also checked for the consistency and completeness of 
the extracted data. The recorded information included 
the age at onset, sex, nationality, consanguinity, clinical 
presentation, duration of symptoms before diagnosis, 
and partial remission rate (which was defined accord- 
ing to the criteria of the International Study Group of 
Diabetes in Children and Adolescents as a period of 
freedom from clinical symptoms of diabetes with in- 
sulin requirements of «0.5 units/kg/day and absent or 
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minimal glycosuria for more than 4 weeks). During this 
study, type 1 diabetes was predominantly diagnosed on 
the basis of the clinical and biological features. Polyuria, 
polydipsia, weight loss and fatigability were the principal 
clinical features for diagnosis. Significant hyperglycemia 
was taken into account as a biological feature according 
to the National Diabetes Data Group criteria of fasting 
blood glucose of >140 mg/dL (>7.7 mmol/L), 2-hour 
postprandial blood glucose level of >200 mg/dL (>11.1 
mmol/L), and glycosuria with or without ketonuria. 

Both clinical and biological features were included in 
the diagnosis of DKA. Clinical features such as vomit- 
ing, abdominal pain, moderate-to-severe dehydration, 
and stupor, in addition to hyperglycemia with blood glu- 
cose levels exceeding 15 mmol/L, ketonuria and meta- 
bolic acidosis with a bicarbonate level of <15 mmol/L, 
played significant roles in determining DKA. The 
chronic complications such as retinopathy, nephropathy 
and neuropathy were identified by ophthalmic findings 
indicative of retinopathy, persistent microalbuminuria, 
and abnormal nerve conductions, respectively. Data 
analyses (chi square tests, Fischer exact test) were per- 
formed using the statistical packages STATA, R, and 
Minitab. 


RESULTS 

Of the 369 diabetic patients, 159 (43.1%) patients were 
between 11 and 15 years of age. The age groups 6-10 
years and >15 years consisted of a similar number of 
patients— 100 (27.1%) and 97 (26.3%) patients, respec- 
tively. Only 13 (3.5%) patients were less than 5 years old. 
The mean (standard deviation) age was 12.3 (4.0) years 
with a range of 2-18 years ( Table 1). Of the enrolled pa- 
tients, 175 (47.496) were male and 194 (52.696) were fe- 
male. The study group included 324 (87.896) Saudi pa- 
tients and 45 (12.2%) patients of different Arab nation- 
alities. A positive family history of DM was recorded in 
260 (73.796) patients, including both type 1 and type 2 
diabetes patients. The overall mean (SD) duration of di- 
abetes was 4.6 (3.7) years. There were two major peaks 
of age at diagnosis, one at the age of 7 years and the other 
at 11 years, with a sharp drop after the age of 11 years; 
the curve almost reached a plateau at the age of 18 years 
(Figure 1). Most patients (134 patients, 58.5%) had a 
less chan 15 days duration of symptoms before diagno- 
sis. Ihe duration of symptoms before diagnosis ranged 
from 1 to 365 days, with a median of 14 days (Table 1). 
The mean total insulin intake was 36.0 units/d, with 
a range of 2-106 units/d and a median of 37 units/d. 
Partial remission was observed in 21 (9.1%) patients 
(Table 1). Numbers of patients by age group, duration 
of diabetes, family history, diabetic complications, and 
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were above 17 years of age at the time of diagnosis, and 
these were the oldest patients in this study. Two peaks 
[peaks of age at time of diagnosis?] were observed, one 
as early as at 12 days of age in a case that was diagnosed 
in another hospital and referred to the Diabetes Center 


of King Abdulaziz University Hospital. Three patients 
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Figure 1. Distribution curve of age of diagnosis pediatric patients attending the 
diabetes center at a university hospital (1993-2005). 


Table 2a. Sex of pediatric diabetic patients by age group. 


<5 6 7 
5-10 47 53 
11-5 72 87 
»15 50 47 
Total 175 (47.4%) 194 (52%) 


Total number of patients, 369. P=.8 sex vs age group. 


Table 2b. Sex and and age group by duration of diabetes. 


Duration of diabetes 


<5 114 104 13 85 88 32 
5-10 47 67 0 13 60 41 
11-15 8 17 0 0 10 15 
>15 2 3 0 0 0 5 
Total 171 191 13 98 158 93 


Total number of patients «369 because duration of diabetes was missing in file. *P-.092 sex vs. duration, "P«.001 age 
group vs duration. 
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duration of partial remission by the other variables are 
presented in Tables 2a, 2b, and 2c. 

The most frequent presenting symptoms were poly- 
uria, polydipsia, weight loss, nocturia (Table 3) while 
DKA was present in about half (Table 3). Because of 
missing data, not all information on all parients was 
available. The data on fatigability was available for 231 
patients; fatigability was observed in 179 of these 231 
patients. The less frequent symptoms included fever, 
obesity, delayed wound healing, vomiting, loss of con- 
sciousness, and diarrhea; a history of preceding illness 
was also less frequent. Ten (4.396) patients of the stud- 
ied cohort were asymptomatic. Most patients had acute 
diabetic complications such as hypoglycemia, and DKA 
(Table 4). None of the patients had severe complica- 
tions such as coma and cerebral edema. Chronic com- 
plications included retinopathy, neuropathy, coronary 
heart disease and nephropathy. 


DISCUSSION 

Among the patients in the study, diabetes was diagnosed 
as early as at 12 days of age in a case that was diagnosed 
in another hospital and referred to the Diabetes Center 
of King Abdulaziz University Hospital. Three patients 
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were above 17 years of age at the time of diagnosis, and 
these were the oldest patients in this study. Two peaks 
in age at time of diagnosis were observed, one at 7 and 
the other at 11 years of age. In a study by Salman et al, 
the age at onset ranged from 7.5 months to 12 years, 
with a peak at around 5-7 years and 11-14 years, re- 
spectively. The second peak in this study was observed 
to occur in the age range similar to that reported by 
Abdullah (10-13 years), while the first peak was ob- 
served to occur slightly earlier (4-6 years). In the 
study by Abdullah, the youngest patient was 6 months 
old at diagnosis. 

The present study showed a female preponderance, 
with 194 (52.696) females versus 175 (47.496) males; 
such a female preponderance was also observed in the 
series conducted by Salman et al, wherein 53.6% of pa- 
tients were female. On the contrary, the series conduct- 
ed by Abdullah showed a male preponderance, with a 
male-to-female ratio of 1.3:1; this ratio is similar to the 
ratios observed in the UK, Denmark and India.” In 
this study, the duration of symptoms before diagnosis 
was 1-35 days with a median of 14 days as compared to 
a duration of 2-60 days with a mean of 18.2 days in the 
series conducted by Salman et al. 


Table 2c. Sex, age group and duration by family history of diabetes, diabetic complications and duration of partial remission. 


Family history 
Positive 
Negative 


Total 


123 137 7 76 109 68 
47 46 6 22 41 24 
170 183 13 98 150 92 


Diabetic complications (acute and chronic) 


Hypoglycemia 


Diabetic 
ketoacidosis 


Retinopathy 
Neuropathy 


Coronary 
heart disease 


Nephropathy 


106 116 .899 7 64 102 49 
32 56 01 1 13 51 23 
3 1 .262 0 0 4 0 
0 2 A73 0 1 1 0 
0 2 0 0 1 1 

0 1 .343 0 0 0 1 


Duration of partial remission ("honeymoon" phase) (days) 


<30 
>30 
Total 


6 8 0 6 8 1 
421 s 

6 1 0 0 4 1 

12 9 0 6 13 2 


152 86 17 4 
324 271 
62 21 7 1 
214 107 24 5 
242 135 67 17 3 .265 
.003 43 37 7 1 .015 
173 2 2 0 0 859 
818 0 1 1 0 075 
1 1 0 0 
315 0 0 1 0 002 
12 3 0 0 
.258 614 
6 0 0 0 
18 3 0 0 


Total number of patients <369 because all the variables were not recorded for every patients in the file. So for some patients some of the data were missing. 
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The most common clinical presentations in the pres- 
ent study were polyuria (92%) and polydipsia (88.8%). In 
the study by Salman et al, DKA was the most common 
clinical presentation and was observed in 74 (67.3%) pa- 
tients; while in the present study, DKA was observed in 
49.9% of the patients. In the study by Abdullah, 55% of 
the patients presented with DKA. Studies in Malaysia 
revealed a figure (48%) similar to that in the present 
study, while studies in Philippines and India revealed 
figures of 63% and 20%-40%, respectively ^^ DKA 
is considered uncommon in Japan and Indonesia. 
DKA was observed in 49.996 of the patients in this se- 


original article 
2( : 

ries; thus DKA was less common in this study than in 
other local studies, such as those by Salman et al (DKA 
was observed in 67.296 of the patients) and Abdullah 
(DKA observed in 5596 of the patients). This difference 
may be explained by a higher level of awareness among 
parents and improvement in health services with early 
diagnosis. 

The partial remission rate in this study was only 
9.196, which is lower than the rates observed in the stud- 
ies by Abdullah (32%) and Salman et al. (30.9%). It cor- 
relates to those studies in relation to age group; none of 
the patients below 5 years of age had any episode. Partial 


Table 3. Symptoms of pediatric diabetic patients on presentation atthe diabetes center according sex, age group, and duration of symptoms. 


Polyuria 321 157 164 039 
(92) (44.9) (46.9) j 
"mE 310 139 171 
polydipsia (888) (398) (489) ° 
١ 292 164 128 
Weight loss (83.9) (47.1) (36.8) .009 
: 179 82 97 
Fatigue ms css ag) 5١ 
. 240 11 129 
Nocturia (68.8) (31.8) (36.9) 460 
174 70 104 
UKA «99 Qo) 98) M 
: : 172 7 101 
Abdominal pain (49.3) (20.3) (28.9) .001 
; 91 39 52 
Polyphagia (394) (169) (225) 3 
81 35 46 
Dehydration (35.1) (15.2) (19.9) 402 
: 78 31 47 
Anorexia (33.8) (13.4) (20.3) 541 
105 43 62 
Faver 01) 123) (178) — 79 
Delayed wound 42 12 30 228 
healing (18.3) (5.2) (13.1) : 
T 52 22 30 
Vomiting (14.9) (6.3) (8.6) 513 
Preceding illness as heo ii .994 
Loss of 21 9 12 326 
consciousness (6) (2.6) (3.4) i 
f 10 7 3 
Diarrhea (43) (3.0) (1.3) .076 
Asymptomatic ( in "^ KA .837 


12 95 136 78 012 195 
(3.4) (27.2) (38.9) (22.3) 7 (191.1) 
10 83 138 79 177 
29) (238) (G5 (226) 9 2 
10 75 131 76 012 168 
(2.9) (21.6) (37.6) (21.8) $ (90.3) 
9 46 85 39 107 
83 099 (069 (069 F (914) 
T 60 110 63 132 
(2) waa G5 08 — 99 رو‎ 
8 50 87 29 025 177 
23) (43 — (049 — (63 ` (93.6) 
7 49 73 43 123 96 
Q (140)  (Q09 (23 ^ (88.9) 
3 21 42 25 54 
aa on 082 (09 — 7 زوق‎ 
6 21 40 14 48 
es o) m» 6a ^"? (3 
5 19 39 15 50 
Q2 (82) 069 (5 — 9? (9 
4 29 48 24 641 58 
(1.1) (8.3) (13.8) (6.9) 0 (85.3) 
9 24 9 25 

a 39) (105) G9 — ?9 (e 
3 12 24 13 36 
09 Bea (69) (37)  ?5 وو‎ 
5 14 5 13 

0 aa uo aa — 79 رودق‎ 
1 5 9 6 5 12 

(0.3) (1.4) (2.6) (1.7) A (92.3) 
2 2 5 1 5 

(09) — (09 — Q2 — (9  %™ (o 
4 1 4 5 

d un 0 an 77 Á وتم‎ 


Data are n (%). Presenting symptoms were missing in 20 files, so the percentages were calculated among 349 patients. 
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Table 4. Diabetic complications (acute and chronic). 


Hypoglycemia — 222 (62) 

Diabetic ketoacidosis 88 (23.8) 

Retinopathy —— 4 (1.3) 

Neuropathy 2 (0.6) 

Coronary heart disease 2 (0.6) 

Nephropathy j 1 (0.4) 
Data are n (%). 


remission is considered more common when diabetes 
is diagnosed in older children and teenagers, and most 
patients in the present study were diagnosed when they 
were less than 11 years of age (Figure 1); this might 
explain the low rate of partial remission observed in 
this study. The lower incidence of DKA may further 
explain the low rate of partial remission. 

A positive family history of both types (1 and 2) 
of diabetes was observed in 73.7% of the patients in 
this study; this figure is higher than that reported in 
the study by Abdullah (56.7%). DM occurs signifi- 
cantly more frequently in the parents and siblings of 
diabetics than in those of the control population??? 
In the study by Salman et al,, both the consanguinity 
rate and family history of type 1 and 2 diabetes were 
higher than those reported in the literature and also in 
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a similar local study.” 

The treatment of DM in children requires the pro- 
vision of a comprehensive, well-coordinated and con- 
tinuous service. This is best achieved by teamwork. 
Adolescents or "young adults" in Saudi Arabia and in 
some other non-Western countries are not examined at 
pediatric clinics and do not receive adequate attention at 
adult clinics. Studies of the microvascular complications 
in non-insulin-dependent DM patients suggest that the 
onset of these complications occurs at least 4-6 years be- 
fore clinical diagnosis. Evidence shows that strict glyce- 
mic control prevents microvascular complications. 

In summary, the incidence of DKA was lower than 
that reported in previous studies; in addition, unlike in 
previous studies, DKA was not the most common clini- 
cal presentation. This difference is due to better aware- 
ness and early diagnosis. Additionally, the partial remis- 
sion rate was lower, which indicates early diagnosis. 
Although chronic complications are uncommon in chil- 
dren, retinopathy, neuropathy, coronary heart disease 
and nephropathy have been observed; this necessitates 
an awareness among physicians, caretakers and patients 
about the importance of early diagnosis and strict con- 
trol of DM. The incidence of family history was higher 
than that reported previously, which can be explained 
by the higher rate of consanguinity in the Saudi com- 
munity. This observation indicates the need for further 
genetic studies of DM in the Saudi population. 
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BACKGROUND AND OBJECTIVES: Childhood and adolescent anxiety is generally associated with a varied so- 
matic symptom pattern thought to reflect autonomic system activity. Few studies have examined the autonomic 
characteristics of generalized anxiety disorder (GAD). This omission is at odds with contemporary models of 
autonomic cardiovascular control. The current study aimed to find differences in autonomic functions between 
children with a diagnosis of childhood anxiety disorder and a control group using a case-control design. 
DESIGN AND SETTING: A cross sectional experimental study conducted in the years 2004-2005 in the psycho- 
physiology lab of a tertiary care multi-speciality teaching hospital. 

METHODS: Assessments were carried out using a semistructured interview, K-SADS (Schedule for Affective 
Disorders and Schizophrenia for Children and Adolescents; STAIC (State and Trait Anxiety Inventory for 
Children); CDRS (Childhood Depression Rating Scales); SCARED (Self-Report for Childhood Anxiety-Related 
Disorders). Autonomic reactivity was tested using the standard battery of tests. 

RESULTS: There were differences between 34 children and adolescents (age range, 8-18 years) with a diagnosis 
of childhood anxiety disorder and a control group of 30 age- and sex-matched subjects from a nearby school in 
autonomic activity and reactivity between individuals with anxiety disorder and non-anxious control subjects. 
Our finding is suggestive of autonomic rigidity or diminished physiologic flexibility in children with anxiety 
disorder. 

CONCLUSIONS: The study is probably the first of its kind to look into the issue in detail using a detailed battery 
of the autonomic function tests, and the results are of help in better understanding the condition. The result of the 
present experiment supports differences in autonomic activity and reactivity between individuals with anxiety 
disorder and non-anxious control subjects. 





he aggregate anxiety disorders constitute the or psychic anxiety. Anxiety is generally associated with a 
set of most prevalent psychiatric disorders in variety of somatic symptom patterns thought to reflect 
children and adolescents, with estimates of ^ autonomic system activity. Traditionally, cardiovascular 
point prevalence ranging from 3% to 13%.' Generalized symptoms such as increased heart rate and palpitations 


anxiety disorder has been noted to be common in chil- 
dren and adolescents, with a prevalence of 3.696 to 7.396 
in a community sample." Studies conducted in the USA 
and Europe, including Scandinavia, largely support the 
view that social phobia ranks among the most preva- 
lent of the anxiety disorders in the general population. 
Estimates range from fairly low lifetime rates of 1% to 
4% in studies conducted in the early 1980s to consider- 
ably higher estimates of 7% to 16% in later studies uti- 
lizing DSM-III-R criteria. Anxious children often pres- 
ent with physical complaints rather than overt worries 


have been the hallmark of anxiety.’ These physiological 
concomitants of anxiety could be of help in assessment 
and hence the management of childhood and adoles- 
cent anxiety disorders. 

The symptoms can be difficult to assess and diag- 
nose accurately. Frequently, the nonspecific presentation 
leads to extensive, intrusive and unnecessary workups. 
Relatively few studies have examined the autonomic 
characteristics of generalized anxiety disorder (GAD). 
One problem with the studies that have examined auto- 
nomic characteristics of anxiety has been their failure to 
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address the well-documented complexity and specific- 
ity of autonomic nervous system (ANS) activity. 

Even the broad distinction between the two cat- 
egories of ANS—sympathetic nervous system (SNS) 
and parasympathetic nervous system (PNS), is often 
overlooked, as evidenced by the DSM-III R criteria 
of autonomic hyperactivity. As such, there has been a 
near-exclusive focus on sympathetic dysfunctions in 
ANS theories of panic susceptibility. By comparison, 
the potential role of the parasympathetic system has 
been overlooked. This characterization may reflect the 
tendency of past theoretical models to link global ANS 
disturbances to anxiety and the widespread usage in the 
literature of nonspecific construct such as “autonomic 
arousal” or “autonomic hyperactivity.’ This omission is 
at odds with contemporary models of autonomic car- 
diovascular control, which emphasize the ongoing in- 
terplay of both sympathetic and parasympathetic (va- 
gal) activities. 

Young people can present with a pattern of anxi- 
ety symptoms that are somewhat different from those 
typically seen in adults. The most troublesome aspect 
of this difference is that children with anxiety disorders 
may not report any worries or anxieties, but may have 
pronounced physical symptoms. From the cardiovas- 
cular perspective, a sense of palpitations, tachycardia, 
increased blood pressure and flushing or pallor may be 
seen in cases of anxiety disorders. Young children with 
GAD may feel sick after a news report of a disaster.’ 
Our study aimed at finding the differences in the auto- 
nomic functions between a study group and a control 
group among children and adolescents and hence to 
find a correlation between clinical parameters and au- 
tonomic dysfunction. 


METHODS 

The study was carried out at the All India Institute of 
Medical Sciences (AIIMS), a top-level medical insti- 
tute in the country. The subjects were recruited from 
the Child Guidance Clinic of the institute, and the as- 
sessments were carried out at the Autonomic Functions 
Laboratory in the Department of Physiology at the 
same institute. The sample consisted of two groups, 
which were drawn nonrandomly as a sample of con- 
venience. The reason for employing this methodology 
was to ensure that the selected subjects were assessed 
properly and the assessors were not overburdened with 
the case load. This was based on the fact that a large 
number of cases are seen in the Child Guidance Clinic 
of the institute, which, being the primary institute, 
draws patients from all across the country. However, it 
was ensured that the assessor (author RS) would take 
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up the first possible patient meeting the inclusion and 
exclusion criteria and providing valid informed consent. 
This ensured the absence of any possible selection bias 
in terms of factors such as gender, severity of condi- 
tion, socio-demographic variables, or other factors. 
Moreover, attempts were made to adequately match 
the controls to the cases to have a comparable group. 
The study group was comprised of 34 subjects (children 
and adolescents) with a diagnosis of childhood anxiety 
disorder in the age range of 8 to 18 years. The control 
group consisted of 30 age- and sex-matched subjects 
recruited from a nearby primary school. The subjects 
with comorbid diagnosis of other psychiatric disorders, 
like bipolar disorder, conduct disorder, mental retarda- 
tion, schizophrenia disorder, delusional disorder and 
any severe medical illness (organic brain disease and 
epilepsy), were excluded. 

The assessments were carried out using a semi- 
structured interview using K-SADS (Schedule for 
Affective Disorders and Schizophrenia for Children 
and Adolescents); STAIC (State and Trait Anxiety 
Inventory for Children); CDRS (Childhood 
Depression Rating Scales); and SCARED (Self- 
Report for Childhood Anxiety-Related Disorders), 
which assessed similarities or discrepancies, if any, in 
the reporting of symptoms between parents and respec- 
tive children. The study was carried out in two sessions 
for the study group. Session I was an assessment of the 
study and control groups using the rating scales. After 
fulfilling the inclusion and exclusion criteria, a complete 
psychiatric and medical history was taken, and a men- 
tal status examination was performed on the subjects. 
This was followed by a general physical examination. 
After this, a diagnosis was reached using DSM-IV-TR. 
The findings, including the diagnosis, were discussed 
with the consultant psychiatrist. This was followed 
by completing a semistructured pro forma sheet. The 
semistructured pro forma sheet included details about 
education, birth and developmental history; family his- 
tory; past history of psychiatric and medical illnesses; 
and psychosocial stressors. 

The second session was an evaluation of the study 
group (comprising those who were assessed in Session 
I) for autonomic function. Before the test patients were 
advised to refrain from food, tea, coffee or any other 
beverages 2 hours prior to the test. The entire range of 
tests was carried out in an air-conditioned laboratory 
(22°C +2°C) in supine and sitting positions, between 
9 AM and 4 PM. Autonomic reactivity tests included 
resting blood pressure (BP) and respiration. Resting 
BP was measured using a standard mercury sphygmo- 
manometer, after the patient had rested for at least 15 
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minutes. The resting respiratory rate was also estimated 
during this period. 

All the subjects underwent a battery of tests aimed 
at assessing their autonomic reactivity. The tests were 
performed with the patient seated comfortably, and 
continuous ECG and respiratory (stethograph) record- 
ings were taken. Blood pressure was monitored (using 
a manometric cuff) at intervals throughout the proce- 
dure. Verbal directions were given to the patients, and 
they were under continuous supervision during the 
tests. ECG and respiratory tracings were obtained via 
a Polywrite (Recorders and Medicare, Chandigarh, 
India). The tests were carried out in the order men- 
tioned below. Adequate time was given between two 
consecutive tests for the BP and heart rate to normalize 
before the next test was started. Table 1 lists the ampli- 
fier settings for the recording procedure. 

In the lying-to-standing (LST) difference of BP 
test, the subjects were asked to rest in a supine position 
for 15 minutes. After rest, BP was recorded as basal BP. 
‘The subjects were instructed to stand up within about 3 
seconds. BP was again recorded immediately on stand- 
ing up and at 2 minutes thereafter. In the deep breath- 
ing test (DBT), the subjects were advised to inspire 6 
breaths in 1 minute, comprised of 5 seconds of inspi- 
ration and 5 seconds of expiration. The average of the 
maximum RR intervals on the ECG during expiration 
divided by the average of the minimum RR intervals 
during inspiration gave the expiration:inspiration (E:I) 
ratio. The difference between the maximum and mini- 
mum heart rate gave the AHR. In very young children 
who were unable to follow the above procedure, the val- 
ues were calculated from a single breath cycle. For the 
Valsalva maneuver (VM), the subjects were instructed 
to blow out into a mercury manometer (forced expira- 
tion from the chest) at a pressure of 40 mm Hg, in a 
closed system, for 15 seconds. 

In the handgrip test (HGT), the subjects were di- 
rected to grip the handgrip dynamometer with their 
dominant hand and contract maximally. The maximum 
value of these readings was taken as the maximum vol- 
untary contraction (MVC). The subjects were then 


Table 1. Amplifier settings for recording ECG and respiration. 





Time constant 0.1 Bridge voltage-80 mV 
Sensitivity 0.5 mV/cm 0.2 mV/cm 
Frequency J amplitude 35 
50 Hz filter Off Off 
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asked to continually press the dynamometer at 30% of 
the MVC, up to 4 minutes. Blood pressure recordings 
were carried out before the start of the contraction and 
at lst, 2nd and 4th minutes, in the contralateral arm. 
The resulting heart rate changes were monitored during 
the procedure via polygraph tracings. For the cold-pres- 
sor test (CPT), the subjects were directed to immerse 
their hand (up to the wrist) in water at 10°C for 1 min- 
ute. The blood pressure and heart rate were monitored 
before the procedure and at 1 minute, before retracting 
the hand from the cold water. 

The ratio between maximum RR interval around 
the 30th beat to the minimum RR interval around the 
15th beat is 30:15, when the patient stands up from ly- 
ing posture. The DBT, VM and the (30: 15 ratio) heart 
rate changes due to LST provided a measure of the 
parasympathetic reactivity; while the HGT, CPT and 
the BP changes due to LST provided a measure of the 
sympathetic reactivity. 

The equipment used for the study included 
Polywrite (manufactured by Recorders and Medicare 
Systems, India); handgrip dynamometer (Jetter and 
Scheerer, Germany); manometer locally assembled in 
the Autonomic Function Laboratory; standard mer- 
cury sphygmomanometer; strain gauge type of volume 
transducer (Model Vt. 159) (manufactured by INCO, 
India). 

Data was analyzed using the SPSS-10 software 
(Chicago, IL, USA). Descriptive statistical measures 
were performed and compared group-wise for all of the 
variables, including the sociodemographic and clinical 
variables. The Nevrokard Heart rate reserve (HRV) 
analysis system, v 6.4, manufactured by Medistar, 
Slovenia; Biopac system MP150/ Acquknowledge 3.5; 
and MatLab v6.5 developed by MathWorks Inc., Japan, 
were used for analysis of the heart rate variability. In 
case of continuous variables, the t test for normal distri- 
bution was done. To compare the categorical variables, 
the chi-square test was done. To quantify the associa- 
tion between two variables, the Pearson correlation coef- 
ficient was used for normally distributed measures. 


RESULTS 

Of 76 children and adolescents who took part in the 
study, 39 had childhood anxiety disorders and 37 with- 
out anxiety disorders comprised the control group. 
‘Those with childhood anxiety disorders compared for 
their autonomic characteristics with 30 subjects of the 
control group, who were matched for age and sex with 
the subjects of the study group. There were no significant 
differences between the study and the control groups in 


terms of the sociodemographic profile (Table 2). The 
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study group was comprised of 15 subjects with a rural 
background, while the control group all had an urban 
background. However, available epidemiological studies 
from India have reported comparable rates of psychiat- 
ric disorders among children and adolescents from both 
rural and urban settings.’ The psychiatric diagnoses of 
subjects in the study group included GAD, separation 
anxiety disorder (SAD) and social phobia (Table 3). 
The assessments by C-GAS, STAIC (state and trait 
anxiety), CDRS-R are shown in Tables 4 through 7. 
In the SCARED scale the mean (standard deviation) of 
the parent version was 25.53 (4.65) vs. 22.53 (4.65) for 
the child version as assessed in the study group, and the 
difference was statistically significant (P<.05). 

For comparisons of sympathetic activity (Table 8), 
in the handgrip test, the rise in diastolic blood pres- 
sure (DBP) was found to be statistically significant 
between the two groups. In lying-to-standing test, the 
fall in systolic blood pressure was more in the anxiety 
group, which was found to be statistically significant. In 
the cold-pressor test, the rise in diastolic blood pressure 
was statistically comparable between both the groups, 
though it was slightly higher in the control group. In all 
the tests for parasympathetic reactivity, the two groups 
were statistically comparable (Table 8). The delta heart 
rate in deep breathing test of the control group was high- 
er than that of the anxiety group (Table 9). Two of the 
patients in the study group and one of the patients in the 
control group could not perform the tests. The E:I ratios 
of the two groups were almost similar. For this param- 
eter also, the data is available for 28 children from the 
anxiety group and 29 children from the control group. 
The 30:15 ratios of the RR interval in the lying-to- 
standing test were also comparable in both the groups. 
The data is available for all the anxiety group children 
and 29 of the control group children. In Valsalva maneu- 
ver, values in both the groups were comparable. 


DISCUSSION 
Anxiety disorders in youth are receiving increasing at- 
tention. Such attention is understandable considering 
that it has been estimated that between 10% and 20% 
of youngsters display anxiety and anxiety-related symp- 
toms. Anxiety disorder constitutes the set of most prev- 
alent psychiatric disorders in children and adolescents. 
This can affect the developmental process and school 
performance and result in strained relationship with 
peers and family members. This study is probably the 
first one to aim at exploring the clinical characteristics 
of childhood anxiety disorders attended to in a tertiary- 
care hospital. 

Anxiety is often accompanied by somatic manifesta- 
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tions that suggest morbid changes in autonomic nervous 
system (ANS) activity, such as rapid heart rate (HR), 
shortness of breath and sweating. Autonomic character- 
istics of depression and panic disorder have been studied 
extensively; however, relatively few studies have exam- 
ined the autonomic characteristics of anxiety disorder, 
especially in children and adolescents. Exploration of 
the autonomic characteristics of children diagnosed 
with anxiety disorders compared with healthy age- and 
sex-matched controls would also help determine wheth- 
er any correlation exists between the autonomic profile 
and the clinical anxiety status of affected subjects vis-a- 
vis healthy controls. 

Thirty-four children and adolescents (age range, 
8-18 years) diagnosed with anxiety disorders were en- 
rolled for the study and assessed, and they constituted 
the study group. The majority of the subjects in the 
study group had 1 to 2 siblings (25 subjects, 73.6%) and 
21 subjects (61.8%) were the oldest in the family. The 
majority of the patients (85.3%) were from an urban set- 
ting, which may be due to the fact that the study was 


Table 2. Sociodemographic profile of the study and control groups. 


Mean (SD) age (years) - 12.12 (2.76) 

16 (47.1) 
Sex 

18 (52.9) 

29 (85.3) 
Residence 

5 (14.7) 

17 (50) 

8 (23.5) 
Education 

8 (23.5) 

1 (2.9) 

27 (79.4) 
Family type 

7 (20.6) 

4(11.8) 
Vo. of siblings 1- ١ 25 (73.6) 


5 (14.7) 
4 (11.8) 
21 (61.8) 
4(11.8) 
5 (14.7) 


Order of siblings 


Numbers in parentheses are percentages. 
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conducted in an urban setting. Another reason might be 
that patients in the urban setting have more awareness 
about, and accessibility to, treatment centers and thus 
seek treatment. 

In terms of a single psychiatric diagnosis, GAD was 
the most common diagnosis (15 subjects, 44.1%), fol- 


Table 3. Diagnosis of anxiety disorder in the study subjects on the basis of gender. 


GAD 15 (44.1) 5 10 
SP 9 (26.5) 6 3 
SAD 2 (5.9) 1 1 
GAD+SP 6 (17.6) 3 3 
GAD+SAD 1(2.9) 1 0 
GAD+SAD+SP 1 (2.9) 0 1 
Total 34 16 18 





GAD: generalized anxiety disorder, SAD: separation anxiety disorder, SP: social phobia 


Table 4. Comparison of the level of functioning between the 2 groups on C-GAS. 


100-91 Superior 0 4 

90-81 Good 1 18 

80-71 Slight impairment 5 8 

70-61 Some difficulty in single area 19 0 
, Variable functioning with sporadic 

60-51 difficulty 8 0 
Moderate degree of interference 

90 in functioning 1 8 





P value «.05 study vs. control group. 
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lowed by SP (9 subjects, 26.5%) and SAD (2 subjects, 
5.9%). In the present study, the gender differences in 
prevalence of a sole diagnosis of GAD were not signifi- 
cant. This is similar to the finding from a previous clinic- 
based study, where no significant differences were noted 
with regard to gender. The differences were statistically 
significant between the two groups (P< .05) on the 
scores of K-SADS (Schedule for Affective Disorders 
and Schizophrenia) and C-GAS (Childrens Global 
Assessment Scale). These differences highlight the dys- 
function and disability that are caused by psychiatric 
disorders in the study subjects. 

The assessments using the STAIC to study the dif- 
ferences between the study group and control group 
on state and trait anxiety measures show that the dif- 
ferences were statistically significant. This would be 
expected since the study group comprised subjects with 
a diagnosis of anxiety disorder, which would therefore 
result in higher ratings on the STAIC in study sub- 
jects compared to controls. The assessments using the 
CDRS to study the differences between the study group 
and control group on the likelihood of depression show 
that the differences were statistically significant. As dis- 
cussed earlier, depression was reported to be present in 9 
(26.5%) subjects of the study group, using the K-SADS. 
There was a high level of concordance between depres- 
sion scores on K-SADS and CDRS. This significant dif- 
ference was expected since the study group comprised 
subjects with a diagnosis of depressive disorder, which 
would therefore result in higher ratings on the CDRS in 
study subjects compared to controls. 

The mean score for subjects’ reporting of anxiety 
compared to parents’ reporting of anxiety implied low 
concordance between the parents’ reporting of anxiety 
and the subjects self-reporting. Such a finding has been 
noted in a previous study.’ The reason for this disparity 


Table 5. Comparative distribution of normalized 'T' scores of state anxiety on STAIC in subjects of study group and control group. 





31-40 0 1 1(2.9) 2 
41-50 1 0 1(2.9) 5 
51-60 9 6 15 (44.1) 7 
61-70 8 9 17 (50) 1 
Total 18 16 34 (100) 15 


aP value is significant at «05. 


N 


54 


2 4 (13.3) 

5 10 (33.3) 

8 15 (50) *P«.05 
0 1(3.3) 

15 30 (100) 
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Table 6. Comparative distribution of normalized ‘T’ scores of trait anxiety on STAIC in subjects of study group and control group. 





21-30 0 0 0 2 0 2 (6.7) 
31-40 1 2 3 (8.8) 7 9 16 (53.3) 
41-50 9 5 14 (41.2) 5 3 8 (26.7) 
51-60 6 7 13 (38.2) 0 3 3 (10) 
61-70 2 2 4(11.8) 1 0 1(3.3) 
Total 18 16 34 (100) 15 15 30 (100) 





P«.05 for overall comparison 


Table 7. Comparative distribution of the likelihood of depression in subjects of the study group and control group on CDRS-R. 





Rare «39 2 0 2 (5.9) 1 1 2 (6.7) 
Unlikely 40-54 6 7 13 (38.2) 13 14 27 (90) 
Might be 55-64 10 7 17 (50) 1 0 1 (3.3) 
Likely 65-74 0 2 2 (5.9) 0 0 0 
Total 18 16 34 (100) 15 15 30 (100) 





P«.05 for overall comparison 


Table 8. Comparison of sympathetic reactivity in study and control groups. 


Handgrip test Average rise in DBP 12.60 (7.93) 18.62 (7.58) .004 
Lying-to-standing test Average fall in SBP 10.00 (7.48) 3.65 (7.89) .002 
Cold-pressor test Average rise in DBP 15.86 (9.42) 16.20 (5.53) 867 





The values are presented as mean (standard deviation). 


in the reporting may be that children report a fewer literature search, no study reporting the autonomic 
number of cognitive symptoms and show more of in- characteristics of separation anxiety disorder could be 
ternalizing phenomenon, thus not communicating found. 
their problems to their parents. To the best of our knowledge, this is the first study 
Anxiety is generally associated with a variety of so- in children and adolescents in which a complete bat- 
matic symptom patterns thought to reflect autonomic tery of autonomic functions tests was employed. The 
nervous system activity. Relatively few studies have ex- result of the present experiment supports differences 
amined the autonomic characteristics of GAD. Only in substantial autonomic activity and reactivity be- 
one review has commented on SP, mentioning that the tween individuals meeting DSM-IV-TR criteria for 
patients have sympathetic arousal even when they are anxiety disorder and non-anxious control subjects, as 
not exposed to the phobic situation.’ Despite extensive described below. The study group was characterized 
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Table 9. Comparison of parasympathetic reactivity between the study and control groups. 


Change in heart 
rate 34.42 (7.69) 
Deep breathing Expiration: 
test Inspiration ratio 1.5 (0.20) 
Valsalva Valsalva ratio 1.60 (0.26) 
maneuver n : i 
Lying-to-standing 30:15 1.50 (0.17) 


test 


28 37.75 (7.43) 29 0.102 
28 1.5 (0.12) 29 0.531 
15 1.57 (0.19) 27 0.740 


30 1.44 (0.18) 29 0.178 





The values are presented as mean (standard deviation). Units for blood pressure are mm Hg; for heart rate beats per minute. 


by statistically significant findings in the form of de- 
creased sympathetic reactivity, sympathetic activity and 
parasympathetic activity when compared to the control 
group. However, no change in parasympathetic reactiv- 
ity was observed between the two groups. 

There were significant differences (P=.004) in sym- 
pathetic reactivity as measured by the handgrip test. 
The rise in diastolic blood pressure (DBP) was less in 
the handgrip test in the study group in comparison to 
the control group. The sympathetic reactivity as mea- 
sured by the lying-to-standing test showed that the fall 
in systolic blood pressure (SBP) was more in the study 
group in comparison to the control group and this dif- 
ference was clinically significant (P= .002). 

In the current study, there were no significant dif- 
ferences in the parasympathetic reactivity between 
the control and anxiety groups, thus implying that in 
the study group, comprising anxiety disorder patients, 
parasympathetic reactivity (heart rate response to giv- 
en perturbation) essentially remained within normal 
range. This was similar to the finding of a previous 
study, which also reported no difference in vagal tone 
(parasympathetic reactivity) in adults with GAD, with 
mean (SD) age of 32.2 (SD+6.7) years; compared to 
controls, with mean (SD) age of 29.7 (SD+4.6) years." 

The sympathetic inhibition found in the current 
study group was similar to that found in a previous 
study (Saric et al., 2004) on GAD patients in the adult 
population (36 years [range, 19-55]). The study as- 
sessed skin conductance and inter-beat intervals in 40 
GAD patients and compared these findings with those 
of 20 controls. Our finding is suggestive of autonomic 
rigidity or diminished physiologic flexibility in anxiety 
disorder children. This loss of variability in autonomic 
control system in general has recently been linked with 
a number of diseases and dysfunctions, among which 
anxiety disorder can be included. 


There was no correlation between state and trait 
anxiety scores on STAIC scale and the autonomic 
function parameters. Similarly there was no correla- 
tion between depression rating scores on Childhood 
Depression Rating Scale — Revised (CDRS-R) 
and autonomic parameters. No correlation between 
child-reporting scores and parent-reporting scores 
on SCARED (Self-Report for Childhood Anxiety- 
Related Disorders) and autonomic parameters. Thus 
there was no correlation at all between the clinical pro- 
file and the autonomic function parameters. 

Previous studies have also noted a discrepancy be- 
tween the clinical profile measuring the psychological 
perception and the physiological changes as measured 
by autonomic function tests. To explain this counter- 
intuitive set of results, three hypotheses, namely, the 
Variability Hypothesis, the Expectation Hypothesis 
and the Attention Hypothesis, have been proposed. 
Another explanation could also be that strong emo- 
tional experiences that initially trigger autonomic 
responses subsequently elicit similar somatic sensa- 
tions, even in the absence of physiological responses. 
However, a study by Watkins et al in 1998 on adults 
with anxiety found an association between trait anxiety 
score and vagal control of the heart in terms of para- 
sympathetic activity." In this study, stepwise increase 
in trait anxiety scores was associated with reduced va- 
gal control of the heart. In the present study, the nega- 
tive results may also be attributed to the low power of 
the study. 


Clinical implications 

Anxiety disorders during childhood and adolescence 
are associated with significant morbidity. They not 
only affect the development of patients in the develop- 
mental stages of their life but also have a bearing on the 
future occurrence of the psychiatric morbidity. These 
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disorders need to be studied in greater detail, including 
the assessment of the associated physiological changes. 
The study is probably the first of its kind to look into 
the issue in detail using a detailed battery of the auto- 
nomic function tests, and the results are of help in bet- 
ter understanding of the condition. The study provides 
information on the status of autonomic functions, 
governed by both the sympathetic and the parasym- 
pathetic systems, in childhood anxiety disorders. The 
role of the parasympathetic system in these disorders 
has not been explored, which would be of help in un- 
derstanding this rather under-researched area. The re- 
sult of the present experiment supports differences in 
substantial autonomic activity and reactivity between 
individuals meeting DSM-IV-TR criteria for anxiety 
disorder and non-anxious control subjects. This loss of 
variability in autonomic control system has been linked 
with a number of diseases and dysfunctions. Since the 
current study suggests similar results, it would be of 
great importance to include childhood anxiety disor- 
ders in the list of these diseases and dysfunctions. This 
would alert the clinicians to be vigilant for the same 
in their patients and thus take necessary interventional 
steps to avoid, or lower the intensity of, the possible 


adverse outcomes. 
Limitations 


The study used a sample of convenience for logistical 
reasons, as explained earlier. This would mean that 
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BACKGROUND AND OBJECTIVES: Published data on oxidative stress in children with acute hepatitis A are still 
very scarce. This study aims to evaluate the oxidant/antioxidant status of these patients. 

DESIGN AND SETTING: Prospective, case-control study, over 2.5 years in patients under hospitalized and 
ambulatory care. 

PATIENTS AND METHODS: The levels of a whole-blood antioxidant, reduced glutathione; and plasma antioxi- 
dants, B-carotene, retinol, ascorbic acid, a-tocopherol; and the biomarker of oxidative stress, malondialdehyde, 
were evaluated in 50 pediatric patients (age range, 5-16 years; 29 males and 21 females) with acute hepatitis A 
and in 50 healthy children as control subjects (age range, 5-16 years; 25 males and 25 females). 

RESULTS: Plasma levels of reduced glutathione, B-carotene, retinol, a-tocopherol and ascorbic acid were sig- 
nificantly lower, while malondialdehyde plasma levels were significantly increased in the patient group when 
compared to the controls (P<.0001 for all parameters). 

CONCLUSIONS: Our findings show that pediatric patients with acute hepatitis A were influenced by oxida- 
tive stress, resulting in significantly lower levels of plasma antioxidants and increased lipid peroxidation. In the 
absence of other therapeutic options, antioxidant vitamin supplements could be added to the therapy for these 


patients to help reestablish the oxidant status balance. 
ommended. 


epatitis A is an acute, necroinflammatory 
disease of the liver which results from the 
infection by the hepatitis A virus (HAV). 
The mean incubation period is approximately 30 days. 
Although the disease is usually self-limited, the severity 
of illness is age-dependent. In children, hepatitis A is 
usually asymptomatic while in adults symptomatic in- 
fection is characteristic and jaundice is common.! High 
prevalence is associated with poor socioeconomic con- 
ditions and diverse epidemiological patterns.” Serbia is 
considered to be an intermediate anti- HAV-endemic 
country. Relapses of hepatitis A can occur in as many 
as 20% of patients. Approximately 70% of pediatric pa- 
tients younger than 6 years of age infected with hepati- 
tis A are asymptomatic and serve as a pool for infection 
among adults.°* 
Oxidative stress plays an important role in the 
pathogenesis and progression of various liver diseases.” 


Further investigations to confirm this suggestion are rec- 





Radicals, such as reactive oxygen species (ROS), are 
highly reactive molecules, naturally occurring as the 
products of normal metabolic processes. When anti- 
oxidant levels are not high enough or the amount of 
ROS increases, as in some diseases, they may react with 
DNA, lipids and proteins to cause damage. Oxidative 
stress is something which can happen if reactive radi- 
cals outbalance good antioxidants in the human or- 
ganism. Reactive oxygen species—mediated liver injury 
may trigger the following three main mechanisms: lipid 
peroxidation, cytokine induction and Fas ligand induc- 
tion. Cytotoxic products of lipid peroxidation, such as 
malondialdehyde (MDA) and 4-hydroxynonenal, may 
impair cellular functions, including nucleotide and 
protein synthesis, which may play a role in hepatic fi- 
brogenesis, and hepatocyte death.'?!' The main sources 
of ROS in hepatocytes in acute or chronic disease are 
mitochondria and cytochrome P450 enzymes, Kiipffer 


Ann Saudi Med 31(3) May-June 2011 www.saudiannals.net 


ACUTE HEPATITIS A IN CHILDREN 


cells and neutrophils." Oxidative stress, as the conse- 
quence of increased intracellular ROS concentrations, 
can be reduced by antioxidants. Antioxidants transform 
free radicals into less reactive and less harmful species. 
They include the enzymatic subgroup of antioxidants, 
such as superoxide dismutase, catalase, glutathione per- 
oxidase; and the nonenzymatic subgroup, comprised of 
vitamin A, vitamin C, vitamin E and reduced glutathi- 
one (GSH). 

Published data on oxidative stress in children with 
acute hepatitis A are still very scarce. There are much 
more data about oxidative stress related to chronic 
liver diseases in adults. On the other hand, adult pa- 
tients with hepatitis A are treated with hepatoprotec- 
tive herbal drugs, which are usually contraindicated in 
pediatric patients. Therefore, maintaining antioxidant 
defense system in children with acute hepatitis A by 
the supplementation with antioxidant vitamins appears 
worthwhile. Therefore, we evaluated the antioxidant 
defense and oxidative stress, measuring serum antioxi- 
dants, vitamin A (retinol), provitamin A (f-carotene), 
vitamin E (a-tocopherol), vitamin C (ascorbic acid); 
GSH ; and a serum lipid peroxidation product, MDA, 
in children with hepatitis A, in accordance with the aim 
of our study. 


PATIENTS AND METHODS 

The two groups studied consisted of pediatric patients 
with acute hepatitis A who were admitted to the clin- 
ic. The diagnosis of hepatitis A was based on clinical, 
biochemical [acute hepatitis syndrome, serum alanine 
aminotransferase (ALT) and aspartate aminotransfer- 
ase (AST) levels 20-50 times greater than the upper 
normal limit] and serological criteria [IgM and total 
anti- HAV antibodies were detected by enzyme-linked 
immunosorbent assay (ELISA)]. A control group con- 
sisted of healthy children, anti-HAV IgM and IgG 
negative who were not taking vitamin supplementation 
or medication at the time, and had no history of any 
recurrent or recent infection. The parents of both pa- 
tients and controls signed the consent form, after be- 
ing informed about the methods and the purpose of the 
research. 

In this study, whole-blood GSH, plasma levels of 
MDA, f-carotene, retinol, a-tocopherol, ascorbic acid; 
serum ALT, AST and total bilirubin levels were deter- 
mined in all the subjects. Fasting venous blood samples 
for biochemical analysis were taken from a peripheral 
vein (v. cubitalis) of each child, of both patient and con- 
trol groups, and transferred to heparinized and normal 
tubes. Blood samples were immediately centrifuged at 
2500g. Plasma and whole-blood fractions were stored 
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at -80*C until the analyses. Plasma levels of ascorbic 
acid, a-tocopherol, retinol, B-carotene, and GSH in 
whole blood were measured by commercial HPLC 
(high performance liquid chromatography) kits provid- 
ed by Chromsystems (Munich, Germany). Preparation 
of the samples was done according to the manufactur- 
ers instructions. Antioxidants were separated on a C18 
column by UV (ascorbic acid, 245 nm; a-tocopherol, 
295 nm; retinol, 325 nm; B-carotene, 453 nm) and 
fluorescence detection (GSH, 385 and 510 nm), using 
a Waters HPLC system (Waters, Eschborn, Germany) 
with a pump (model 515; Waters), an autosampler 
(model 717plus; Waters), an UV detector (model 
2487; Waters) and a fluorescence detector (model 
1100; Hewlett Packard, Boblingen, Germany). Plasma 
antioxidant capacity was measured by a commercial 
ELISA kit provided by Immundiagnostik (Bensheim, 
Germany). The quantity of antioxidants was mea- 
sured performing the reaction of exogenous peroxide 
with antioxidants present in the sample. The quantity 
of unreactive peroxides was determined by a peroxi- 
dase-catalysed reaction. The reaction was stopped by 
adding the acid, which made a colorimetric end point 
that was read spectrophotometrically at 450 nm by 
the microplate reader Sunrise (Tecan, Crailsheim, 
Germany). Quantification was performed by external 
calibration. Preparation of samples was done according 
to the manufacturers instructions. Malondialdehyde 
in plasma was measured by a commercial HPLC kit 
(Chromsystems, Munich, Germany). Samples were 
prepared in accordance with the manufacturers rec- 
ommendations. The HPLC system consisted of a 
pump (model 2150; Pharmacia Biosystems, Freiburg, 
Germany), an autosampler (model AS-100; BioRad, 
Munich, Germany) and a fluorescence detector (model 
1100; Hewlett Packard, Boblingen, Germany). Serum 
ALT, AST and total bilirubin were measured in an au- 
toanalyzer (Roche). The same parameters were studied 
in both groups (in patients and in control subjects). 

Statistical analysis was performed using SPSS 10 
for Windows. The results were represented as mean 
and standard deviation. The t test was used to compare 
the mean values of the determined biochemical param- 
eters between the patients with acute hepatitis A and 
controls. In all data analyses, a value of P<.05 was con- 
sidered to be statistically significant. 


RESULTS 

We enrolled 50 children with acute hepatitis A (29 
[58%] males and 21 [42%] females) with a mean (SD) 
age of 10.7 (3.75) years and age range of 5-16 years and 
50 healthy children as controls (25 females, 25 males 
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Figure 1. Plasma antioxidants and levels of the lipid peroxidation product in study 
subjects. All differences were statistically significant (P<.0001). 
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with a mean (SD) age of 9.7 (3.4) years and age range 
of 5-16 years, thus being comparable in age and gender 
(P>.05). Clinical manifestations and physical findings 
of the patients are displayed in Table 1. Serum mark- 
ers of hepatic injury (ALT, AST, total bilirubin) of both 
groups are presented in Table 2. Plasma levels of MDA 
and GSH, p-carotene, retinol, a-tocopherol and ascor- 
bic acid in both groups are presented in Figure 1. The 
difference between the groups for all parameters was sta- 
tistically highly significant (P<.0001, for all parameters). 


DISCUSSION 

While investigating hepatitis and oxidative stress, we 
noticed that the majority of scientific reports refer to 
the alteration of oxidant status in adults, mainly affected 
by chronic liver pathology. However, from the results of 
reports that also discussed acute forms, it could be con- 
strued that both acute and chronic forms have similar 
pathways in the pathogenesis of oxidative stress in the 
liver.We thus decided that it was worthwhile to attempt 
to investigate the parameters of these pathways in the 
pediatric population with hepatitis A. 

Oxidative stress can be defined as an increase in 
oxidants and/or a decrease in antioxidant capacity." 
Reactive oxygen intermediates have been implicated in 
the induction of hepatocyte apoptosis that results from 
a variety of forms of liver injury. Exogenous oxidants in- 
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Table 1. Frequency of physical findings and clinical 
manifestations in children with acute hepatitis A. 


Jaundice 38 (75) 
Low-grade fever 48 (96) 
ri right upper quadrant 42 (84) 
Hepatomegaly 45 (90) 
Palpable spleen 7 (14) 
Posterior cervical adenopathy 5(10) 
Palpable ascites 0 (0) 

Light-colored stools 30 (60) 
Dark-colored urine 39 (78) 
Diarrhea 20 (40) 
Anorexia 41 (94) 
Nausea 48 (96) 
Vomiting 45 (90) 
Myalgia 25 (50) 
Malaise 35 (70) 


Data are expressed as n (%). 


Table 2. Serum markers of hepatic injury in 50 children with 
acute hepatitis A and 50 healthy controls. 


Alanine 
aminotransferase 2001 (907) 19.3 (5.8) 
(IU/L) 


Aspartate 
aminotransferase 1506 (979) 21.3 (6.2) 
(IU/L) 


Total bilirubin 


(mg/dL) 5.01 (1.6) 0.8 (0.3) 


Data are expressed as mean (standard deviation). All differences were statistically 
significant (P< .0001). 


duce hepatocyte apoptosis and may mediate death dur- 
ing inflammatory liver injury. Lethal levels of intracel- 
lularly generated ROS resulting from hepatotoxin me- 
tabolism, or the induction of enzymes in the cytochrome 
P450 family, are also important inducers of apoptosis. 
In addition, ROS production may mediate death from 
a number of diverse factors, including tumor necrosis 
factor-a, bile acids, ischemia and transforming growth 


factor-B1 (TGF-beta). The oxidant-induced liver in- 
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jury is mediated by the direct effects of reactive oxygen 
species on signal transduction pathways. '^ 

Oxidative stress caused by HAV shares identical 
genes and enzymes, which participate in apoptosis in 
various liver diseases and are responsible for the same 
process in acute hepatitis A.'”'* The study by Cemek et 
al reports an increased MDA level and decreased GSH, 
-carotene, retinol, a-tocopherol and ascorbic acid levels 
in acute hepatitis A pediatric patients. The depletion of 
GSH levels in both plasma and erythrocytes is known 
to be the main intracellular mechanism against oxidative 
stress and appears to be related to the activity of the liver 
disease.” 

Besides the scientific reports that relate to chronic 
liver diseases, there are articles dealing with acute he- 
patic illnesses in which some of the parameters deter- 
mined in our report are mentioned. Malondialdehyde, 
ALT, AST and total and direct bilirubin levels of the 
patients with acute viral hepatitis B and chronic viral 
hepatitis B before treatment were significantly higher 
(P<.001) whereas GSH and f-carotene levels were 
lower (P«.001) than those of the controls.” There is 
a relationship between systemic parameters of oxida- 
tive stress, insulin resistance, the degree of steatosis and 
fibrosis in chronic viral hepatitis C.” Hepatic steatosis 
was associated with an increase of MDA (P<.05), cor- 
related with disease severity, and consequential decrease 
of GSH (P«.05).^?* 

The effects of various antioxidants in plasma are ad- 
ditive, and the cooperation of antioxidants in human se- 
rum provides protection to an organism against attacks 
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by free radicals.^7" Determination of oxidants along 
with antioxidants is more useful in rendering informa- 
tion about the oxidant status of the organism,” and that 
idea was followed in our research. 

Alterations of plasma oxidative status parameters 
in children are much more frequently mentioned in the 
studies of various other infective diseases as comapred to 
those of hepatitis A. Levels of the antioxidant vitamins 
A, C, E were significantly lower in children with malaria 
in comparison to healthy controls (P<.001 for each vi- 
tamin).? There were also reduced serum concentrations 
(with a statistical difference of P«.001) of retinol and a- 
tocopherol in children with schistosomiasis, which was 
explained as an increased oxidative stress often observed 
as a part of acute-phase response to infection.” Plasma 
vitamin C levels were significantly (P«.05) reduced in 
septic children, which may be due to active phagocyto- 
sis and due to its role as a free radical scavenger." Our 
findings agree with the previously mentioned facts that 
parameters of oxidative stress in acute/chronic liver dis- 
eases or various acute infectious diseases in children are 
significantly increased in contrast to decreased antioxi- 
dant levels. 

To conclude, our research points out that HAV 
causes oxidative stress in children with hepatitis A. 
Antioxidant vitamin supplements could be added to the 
therapy for these patients to help reestablish the oxidant 
status balance. However, further investigations to con- 
firm this suggestion are recommended. 

The study was funded by the first author's fellowship 
from the Ministry of Science. 
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BACKGROUND AND OBJECTIVES: Sexually transmitted infections (STIs) represent a major global health prob- 
lem leading to morbidity, mortality and stigma. Prior to this study there was no information on the prevalence 
and knowledge of STIs in Faisalabad, Pakistan. 

DESIGN AND SETTING: Prospective, cross-sectional study in patients attending STI clinics from July 2006 to 
September 2009. 

PATIENTS AND METHODS: After obtaining consent, patients completed structured questionnaires used for be- 
havioral surveys. Blood and urethral swabs were collected and tested for syphilis, gonococcus, genital herpes, 
chlamydia and chancroid. 

RESULTS: Mean (standard deviation) age of the 1532 participants was 38.9 (9.4) years, including 37.8 (10.2) 
years for males and 35.5 (6.3) years females. Male gender (n=1276, 83.3%), low socioeconomic class (n=1026, 
67.0%) and residence in rural suburbs (n=970, 63.3%) were more common. Most (n=913, 59.6%) were aware 
of the modes of transmission of STIs and the associated complications, 20% (n=306) were condom users, and 
21.2% (n=324) had knowledge of safe sex. Opposite-sex partners were preferred by 972 (63.4%) patients, while 
29.9% (n=458) had both homosexual and heterosexual sex partners. Syphilis was present in 29.5% of patients 
(n=452); gonorrhea, in 13% (n=200), HSV-2, in 3.2% (n=49), chlamydia, in 4.7% (n=72) and chancroid, in 
1.3% (n=20). 

CONCLUSION: This report establishes baseline local prevalence rates for STIs. Syphilis emerged as the most 
prevalent STI in Faisalabad. Population-based studies are required to study the epidemiology of STIs, along with 


initiation of national health-education campaign. 





ot all sexually transmitted infections (STIs) 

are reproductive tract infections, nor are all 

reproductive tract infections sexually trans- 
mitted. The ‘ST’ in ‘STI’ denotes the manner of trans- 
mission of infection, while reproductive tract infection 
refers to the site of infection. In 1999, 340 million new 
cases of four curable STIs (gonorrhea, chlamydia, 
syphilis and trichomoniasis) occurred. These infec- 
tions represent a major global health problem leading 
to morbidity, mortality and stigma. Control of STIs 
has been given priority since the advent of the HIV/ 
AIDS epidemic, in recognition of their role in facili- 
tating the sexual transmission of HIV. Although the 
course of many of these STIs is benign even without 
treatment, some infections may lead to long-term se- 
quelae, including pelvic inflammatory disease, infertil- 
ity and cervical cancer. Their epidemiological profile 
varies with geography and depends upon ethnic, de- 
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mographic, social and economic factors.'? 

Pakistan is the second most populous Muslim- 
majority country, with an estimated population of 
169639500 in 2010. Faisalabad, located in the north- 
east region, was founded in 1892 as an agricultural 
market and has grown into a large metropolitan city. 
Also known as "the Manchester of Asia; Faisalabad 
is renowned for textiles, engineering, chemicals, food 
processing, hosiery, printing, publishing, pharmaceuti- 
cals and household power loom units. 

Religious and social ethics are highly admired and 
deeply ingrained in the Pakistani society. Many peo- 
ple in Pakistan are severely disadvantaged in terms 
of income, education, power structure, or gender. 
Addressing these basic issues of human rights lies at 
the core of achieving better health outcomes. Certain 
key features have a direct bearing on Pakistan's health- 
delivery system: the population size and distribution, 
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the country’s geography, the gender ratio and the socio- 
economic development of people. The majority of the 
population, 69%, is rural. Poverty is widespread —31% 
of Pakistanis subsist on US$1 per day, and 85% earn 
less than US$2 per day. With only 22% of the popula- 
tion economically active, the proportion of people of- 
ficially unemployed is currently 20%. All these factors 
are compounded by cultural practices. Pakistan is a 
male-dominated society, and prejudice against women 
is reflected in the higher female mortality rate and low 
literacy rate. This combination of factors gives rise to 
strong negative repercussions on health?" Dynamic 
changes in clinical patterns of STIs must be acknowl- 
edged and tracked in populous cities like Faisalabad. 
The present study assesses the prevalence and knowl- 
edge of some common STIs in Faisalabad, Pakistan. 


PATIENTS AND METHODS 
‘There was no information on the prevalence of STIs 
among Faisalabad residents prior to this study. In the 
general population, sampling was not possible due to 
social, ethical and religious issues. For this reason, con- 
venience sampling was used. In this cross-sectional ob- 
servational study, respondents were selected from the 
Outpatient Departments of the District Head Quarter 
Hospital and Allied Hospital, Faisalabad, using a mul- 
tistage systematic sampling method. Multistage sam- 
pling involved sample selection over at least three stag- 
es. At the first stage, large groups with various infec- 
tions were selected. At the second stage, a sample with 
selected STIs was determined; and at the third stage, 
those who gave consent were included in the study. 
Data were collected through behavioral question- 
naires (appendix) and biological tests. A pre-coded 
questionnaire was the survey instrument. Trained 
investigators pre-tested the validity and reliability of 
the questionnaire before use. Privacy and confidential- 
ity were maintained for all aspects of the study—his- 
tory taking, examination and sampling. The Ethical 
Committee of Punjab Medical College, Faisalabad, 
reviewed the protocols, gave ethical approval for the 
study, and its recommendations were included in the 
study. Before data and sample collection, a workshop 
was organized to familiarize the study team with stan- 
dard procedures. Consenting participants were inter- 
viewed by a physician trained to make in-person as- 
sessment in the following areas: socio-demographic 
characteristics (age, religion, civil status, education, 
occupation) and risk factors for STI (current signs of 
STI, number of marriages and extramarital relation- 
ships, symptoms of STI in the past, current symptoms 
of vaginal/urethral discharge, and medical history). 


STIs IN PAKISTAN 


Clinical screening was performed, including a specu- 
lum and bimanual examination for signs of STI not 
noticed by patients. 

Five common STIs were screened through labora- 
tory assessments: syphilis (Venereal Disease Research 
Laboratory test [VDRL], Treponema pallidum hemag- 
glutination [TPHA], and rapid plasma reagin [RPR]), 
gonococcus (positive oxidase reaction, gram-stain, cul- 
ture in modified Thayer-Martin (MTM) medium, and 
carbohydrate utilization patterns), genital herpes (im- 
munofluorescent assay, Tzanck test), chlamydia (direct 
immunofluorescence test), and chancroid (direct im- 
munofluorescence test, culture, coagglutination). Both 
internal and external quality control mechanisms were 
ensured. Kits and reagents were purchased from repu- 
table companies, and manufacturers’ guidelines were 
followed for collection, storage and analysis. 


RESULTS 

Of the 1532 patients who consented to participation, 
most infections were among people aged 30 to 45 years 
(Table 1). The mean age of the participants was 38.9 
(9.4) years (males, 37.8 [10.18] years; females, 35.5 
[6.3] years). Approximately 63.3% of patients (n=970) 
were from rural suburbs. Male gender (n- 1276, 83.3%) 
and low socioeconomic class (n=1026, 67.0%) were 
dominant. Most patients (n- 1370; 89.4%) were mar- 
ried. About 79% of patients (n=1210) never attended 
school, while 21% (n=322) had attained primary/high 
school or higher education. Fifty-five (3.59%) patients 
were unemployed, 491 (32.0%) were self-employed 
and 986 (64.4%) were employees. 

Nine hundred seventy-two (63.4%) patients were 
heterosexual, while 458 (29.9%) had both same-sex 
and opposite-sex partners. The majority of patients 
(57.0%) refused to disclose the number of past or 
present partners; 28.5% (n=437) reported having two 
or more partners. Approximately 20% (n=306) were 
condom users, 45.4% (n=691) had heard of or seen 
condoms but never used them, and 34.7% (n=531) 
did not respond to the query. Nearly 60% of patients 
(n=913) were aware of the modes of transmission 
of STIs, complications, and HIV/ AIDS; and 324 
(21.2%) patients knew about precautionary methods 
for safe sex. 

Four bacterial species— Chlamydia trachoma- 
tis, Treponema pallidum, Neisseria gonorrhoeae and 
Hemophilus ducreyi—and one viral herpes simplex vi- 
rus, HSV-2, were identified (Table 2). Genital ulcer 
was the most common presenting complaint (n=452, 
29.5%). Painful, tender ulcers (duration of 7 days to 3 
weeks) were recurrent and grouped. 
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Table 1. Sociodemographic and behavioral characteristics of 
study participants (n- 1532). 





Mean (standard deviation) 





age in years 389 4 
Sex 

Males 1276 (83.3) 

Females 256 (16.7) 
Marital status 

Single 22 (1.43) 

Married 1370 (89.4) 

Divorced 25 (1.6) 

Widowed 33 (2.2) 

No response 82 (5.5) 
Living area 

Urban 562 (36.7) 

Rural 970 (63.3) 
Education 

Illiterate 1210 (79.0) 

Literate 322 (21.0) 
Economic status 

Low 1026 (67.0) 

Middle 410 (26.8) 

High 96 (6.3) 
Occupation 

Self-employed 491 (32.4) 

Employee 986 (64.36) 

Unemployed 55 (3.6) 
Sexual preferences 

Homosexual 102 (6.7) 

Heterosexual 972 (63.4) 

Homosexual+Heterosexual 458 (29.9) 
Number of partners 

1 222 (14.5) 

>1 437 (28.5) 

No response to either 873 (57.0) 
Do you know about 
condoms? 

Yes 691 (45.1) 

No 819 (53.5) 

No response 22 (1.4) 
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Table 1 (cont.). Sociodemographic and behavioral 
characteristics of study participants (n= 1532). 


eee 


Do you use condoms? 
No 695 (45.4) 
Yes 306 (20.0) 
No response 531 (34.7) 
Aware of modes of 
transmission of STIs, 
complications, HIV/AIDS 
Yes 913 (59.6) 
No 619 (40.4) 
Aware of safe sex/ 
precautionary methods 
Yes 324 (21.2) 
No 874 (57.0) 
No response 334 (21.8) 





Values are number (percent) unless otherwise indicated 


Table 2. Prevalence and clinical presentation of STIs in 1532 participants. 








Common clinical 
STI Pathogen Cases n (%) manifestations 
Active syphilis Treponema 452 (29.5) Genital ulcer 
pallidum 
Urethritis, 
Neisseria epididymitis, 
Gonococcus gonorrhoeae 200 (13) cervical 
inflammation 
Herpes simplex Watery blisters 
Genital herpes virus type 2 49 (3.2) in the skin of the 
p mouth or genitals 
; Purulent exudate, 
Chlamydia I 72 (4.7) unusual vaginal 
discharge 
; Ulcers in 
Chancroid — ون‎ 20 (1.3) fourchette and 
y labia minora 
DISCUSSION 
STIs have a great impact on the health of populations 
worldwide. STIs may be contracted by people of any 
age, race or social standing, and their early diagnosis 
and treatment are necessary to avoid propagation. 
Sexual education is fundamental to STI prevention. 
Wide disparities and racial gaps in STI rates are evi- 
dent. Prevalence data are important for the surveillance 
of STIs. However, no data on STI rate (cases over 
time) or prevalence assessment was previously available 
in the study region. 
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Syphilis emerged as a major STI in Faisalabad. 
Syphilis, caused by Treponema pallidum, facilitates thé 
transmission of HIV.” We observed a 29.5% preva- 
lence of syphilis, which supports the studies by Basal 
et al? and Rehan,” reporting 32.4% and 31.6% syphilis 
infection rate, respectively, in the region. In the United 
States, the rate of syphilis infection was 2.1 cases per 
100000 persons in 1999.! Syphilis infection has 
reached alarming rates (13.8%-19.5%) in China. In 
the Peruvian Amazon, it was 6.3%. Different studies 
have reported the prevalence of active syphilis as fol- 
lows, 9% in Northwestern Tanzania, 1.8% in China, 
4% in South Africa and 0.2% in South Korea.1*!7 In 
the rural population of Punjab, India, syphilis was al- 
together absent, 

The World Health Organization estimates thar 
92 million Chlamydia trachomatis (CT) infections oc- 
curred worldwide in 1999.9 Our estimates of chla- 
mydia prevalence were broadly comparable with those 
reported in other population-based studies showing 
prevalence rates ranging from 4.1% to 5.296,152024 
In a population-based study from the Netherlands, 
CT prevalence was 2.0%. Most of the 11.3% of the 
Barbados population infected with CT urogenital in- 
fection were asymptomatic. The CT infection rates 
in Northern Canada, Alaska and Greenland were re- 
ported to be 1.6996, 0.72% and 5.54%, respectively." 
Jindal et al'® reported a C'T-infection rate of 196 in the 
rural population of Punjab, India. 

Neisseria gonorrboeae infection is a common bac- 
terial STI” The 1396 prevalence observed in our 
study was not comparable to that (27.596) reported 
by Rehan.? A 31.5% prevalence of gonorrhea was 
observed among STI patients attending hospital in 
Farwaniya, Kuwait.? Gonorrhea accounted for 8596 
and 7196 of male urethral discharge presentations in 
Cape Town and Johannesburg, South Africa, respec- 
tively.” Among men with the complaint of urethral 
discharge, Neisseria gonorrboeae was identified in 3596 
in Karnataka state, South India.” In contrast, miners 
in Yunnan, China, had a 0.896 prevalence of Neisseria 
gonorrhoeae. Gesink et al” summarized published 
and unpublished rates of gonorrhea infections re- 
ported from 2003 through 2006 in Arctic communi- 
ties. Greenland consistently reported the highest rates 
of gonorrhea (1.7496); Northern Canada reported a 
0.25% rate of gonorrhea infection. The overall preva- 
lence of gonorrhea in the United States was reported 
to be 0.4396, with substantial racial/ ethnic disparities 
in the prevalence of gonococcal infections also ob- 
served.” 


Genital herpes simplex virus type 2 (HSV —2) is an 
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increasingly important cause of genital ulcer disease 
(GUD) 2? Our observed 3.296 prevalence of geni- 
tal herpes was in accordance with the results of the 
studies by Mir et a? and García-Corbeira et “.لد‎ The 
overall HSV-2 seroprevalence in the United States 
was 21.0% in 1988-1994, 17.096 in 1999-2004,” 
and 16.296 in 2005-2008. HSV-2 was identified 
in 85.296 of STI clinic attendees in Delhi, India.” 
A cross-sectional study reported an HSV-2 preva- 
lence of 4.8% in Turkey.* In the 1997-1998 German 
National Health Survey, the seroprevalence of HSV- 
2 was 13.3% in Germany, 16.5% in the former Bast 
Germany and 12.696 in the former West Germany? 
‘The prevalence of HSV-2 was 9.6% among miners in 
China? and was estimated at 15% in Chennai, India.” 
A population-based study demonstrated a 12% prev- 
alence of HSV-2 in Australian adults." Among the 
Korean population attending public health centers, 
HSV-2 seroprevalence rates for those aged «20, 20- 
40 and >40 years were 22.6%, 32.7% and 32.3%, re- 
spectively. 

During infection, Hemophilus ducreyi thrives in the 
extracellular environment comprised of antibacterial 
components, such as phagocytes, of the innate and 
adaptive immune responses. Our observed preva- 
lence of H ducreyi infections (1.4%) was in accordance 
with that reported in Durban, South Africa (1.2%).“ 
Five-year (1995-1999) surveillance for STIs in Saudi 
Arabia indicated a 0.2% prevalence of chancroid.” 
Contrary to our findings, H ducreyi occurrence rates 
of 3% in Paris, 13% in Kuwait and 17.2% in rural 
Pakistan have been reported.204947 

Lack of knowledge and misconceptions in beliefs 
and attitudes were prominent in our cohort, as report- 
ed earlier.” Although relatively fewer numbers of 
sexual partners per subject were reported in this study, 
consistent condom use was low. There is an acute need 
to enhance condom usage and STI-related counsel- 
ing. In addition, health services need to be modified 
to ensure eatly diagnosis and treatment. Pakistan is a 
Muslim country where lay knowledge regarding STIs 
is poor. Surveillance arrangements are limited and fre- 
quently ignored, with the result that the true incidence 
of STIs is unknown. Modern diagnostic techniques 
are not widely deployed, and there is lictle standard- 
ization of medical arrangements. 

A major barrier we observed was the difficulty in 
obtaining STI prevalence data from women. Female 
participants were shy about pertinent queries. The 
lower number of female patients in our study can 
be justified by the fact that the majority of Pakistani 
women consult gynecologists, family elders, local ba- 
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keems, or daies (untrained local women who help in 
delivering children at home). Family and spousal pres- 
sures limit their approach to male physicians. Most 
female participants were employed in domestic chores 
and were dependent on men and may have had limited 
decisive power in their sexual relationships. Another 
constraint was that sampling was limited to interview- 
ees, who can under-report risk behavior. People also 
sometimes contact pharmacies or traditional healers 
instead of health care facilities, and self-medication 
or alternative therapies may worsen or improve STIs. 
Many people generally consult local hakeems (homeo- 
pathic doctors) and seek medical advice only when 
pain is intolerable. Therefore, the differences in STI 
prevalence between this study and other studies may 
be attributed to the difference in setting, social beliefs 
and level of awareness about complications between 


The factors that determine health behaviors in 
Pakistan may be seen in various physical, socioeconom- 
ic, cultural and political contexts. Religious and social 
ethics discourage open discussion of sexual matters. 
The low social status of women limits their economic 
options, and women may exchange sex for money or 
other forms of support. Poor health services offer lit- 
tle for the prevention and treatment of STIs. Various 
factors, including proximity, affordability, availability, 
family pressure and strong community opinion, lead 
to self-care and consultation with traditional healers, 
hakeems or even quacks.” Long-held misconceptions 
continue to contribute to the national neglect of STI 
treatment and prevention. Prompt STI detection, pre- 
vention and STI-related counseling in STI clinics for 
vulnerable groups, as well as educational interventions, 
should be the requisites of public and private health 
sectors in Pakistan. 


the study populations. 
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Appendix 1. Behavioral Questionnaire. 
PRO FORMA 
DEPARTMENT OF DERMATOLOGY 
DHQ/ALLIED HOSPITALS, PUNJAB MEDICAL COLLEGE, FAISALABAD 
(STI CLINIC) 
Patient # (for STI Project only): Date: 
Demographics 
Name: :______ years Sex: Male/ Female 


Religion: Education: Income: 


Occupation: 
Economic status: Middle High 
Marital status: Married Divorced 
Widowed 
Number of marriages: Extramarital relationships: Yes No 
Living area: Urban Rural 
Travel abroad: Yes No Country (if yes): 
Address: 
Symptoms: Urethral discharge -----—------------- Genital discharge -------------------------- 
Dysuria --------------------- dyspareunia ---------------- Pruritus --------------------- Pain ----- 
Signs: Genital ulcer 
Discharge -- 
Lymphadenopathy 
Previous Treatment Investigations: Blood C/E ------------- Urine C/E ------------ 


C/S------- Semen C/S 





Provisional Diagnosis: 

Fresh Laboratory Investigations: 

Final Diagnosis: 

Suspected case for HIV/AIDS: (Yes / No) 

Sexual Preferences 

Homosexual Heterosexual Homosexual + 
Heterosexual 

[A] Average number of previous partners: 

s2 3-5 6-10 

[B] Average number of present partners: 

<2 3-5 6-10 

No response to [A], [B] 

Personal Risk Perceptions 

Do you know about condom? 

Yes No No response 
Use of condom 

Yes No No response 
Aware of modes of transmission of STIs, complications, HIV/AIDS 
Yes No No response 
Aware about safe sex/precautionary methods 

Yes No No response 
Sample # 

Physician Comments: 


—— س 
Signature Date‏ 
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BACKGROUND AND OBJECTIVES: Brucellosis is considered the leading zoonotic disease of the Middle East. 
The disease has a wide spectrum of clinical manifestations and can result in complications with severe morbid- 
ity. The aim of this study was to evaluate the frequency, distribution and characteristics of arthritis in Iranian 
children with brucellosis. 

DESIGN AND SETTING: A retrospective descriptive study conducted in a referral children center in Tehran from 
1997 to 2005. 

PATIENTS AND METHODS: Arthritis in children with brucellosis who were admitted to a specialized hos- 
pital was detected by clinical signs of the involved joint(s) and characteristics of joint fluid aspiration. Socio- 
demographic information was recorded. 

RESULTS: Of 96 patients diagnosed with brucellosis, 24 (25%) had Brucella arthritis 14 (58.3%) males and 10 
(41.7%) females. Most common manifestations were fever in 21 patients (87.5%) and fatigue in 18 patients 
(75%). Monoarthritis was recorded in 15 patients (62.5%) of the cases with involvement of the knee in 8 (45%) 
and hip in 5 (29%), the ankle in 2 (8%) patients while 9 (37.5%) patients suffered from polyarthritis. None of 
the patients had axial joints involvement. Seventy-five percent of the subjects (18 patients) were from urban 
areas and 66.796 (16 patients) had consumed un-pasteurized cheese. Recurrence was not seen in any of the 24 
patients who received a combination of co-trimoxazole for 6 weeks and gentamicin for 5 days. 
CONCLUSION: Childhood brucellosis is a challenging disease in Iran that has serious complications like arthri- 
tis. Therefore all physicians who work in endemic areas should be familiar with this disease and consider the 
possibility of brucellosis in all children who present with arthritis and arthralgia. 





rucellosis is a serious public health problem that 

brings about socioeconomic consequences in 

many countries. The disease is a typical zoonotic 
infection of domesticated and wild animals caused by 
organisms of genus Brucella. The infection occurs in 
humans by ingestion of animal milk or its products 
such as cheese, ice cream, butter, by direct contact with 
infected animals or inhalation of infectious aerosols." 
Mediterranean and Middle East countries such as 
Saudia Arabia, Syria and Iran are considered to have 
a very high rate of incidence despite control interven- 
tions.^^ Brucellosis is considered the leading zoonotic 


5,6 


disease of the region.^* In Iran the prevalence of bru- 


cellosis in animals reached 4496 in 1956, but the first 


major control program that had started in 1958 re- 
sulted in a decrease to 596. A second control program 
started in 1983 decreased the prevalence to 1.3% in 
1987.’ 

According to health ministry data, human brucel- 
losis is endemic in all parts of Iran. The number of 
patients with brucellosis was 71051 in 1988 (132.4 
per 100000).*^ Herd vaccination and animal eradica- 
tion programs lead to a significant decrease (24 cases 
per 100000) in 1998. In 2008, 17 905 cases (25 cases 
per 100000) of brucellosis were identified. Several 
studies have showed that consumption of un-pasteur- 
ized milk, cheese and other milk products is the most 
common risk factor for brucellosis, while animal hus- 
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bandry and veterinary professions are the less com- 
mon factors.* !? 

The disease has a wide spectrum of clinical mani- 
festations and can affect a variety of organs and sys- 
tems. Localized and complicated forms of brucellosis 
can cause severe morbidity and require prolonged 
medical treatment. As many as 2596 to 8096 of pa- 
tients develop rheumatic problems with subsequent 
functional impairment.*!! The diagnosis of brucellosis 
arthritis can be established by signs and symptoms of 
arthritis (pain, tenderness, swelling of the joint) in the 
presence of an antibody titer greater than 1:160 in the 
tube agglutination test or by a positive culture. 

The aim of the present study was to evaluate the 
frequency, distribution and characteristics of arthritis 
in 24 children with documented brucellosis arthritis. 


PATIENTS AND METHODS 

This study was approved by the Institutional Review 
Board and informed consent was obtained from all 
childrens parents after explaining the purpose of the 
study. We reviewed hospital records of children with a 
confirmed diagnosis of brucellosis who were admitted 
to the infectious disease ward and pediatrics depart- 
ment between 1997 and 2005. Patients were admit- 
ted based on documented brucellosis. The cases with 
arthritis were selected for additional studies. Children 
with a history of trauma to the affected joints or a his- 
tory suggesting other musculoskeletal diseases were 
excluded from this study. The patients with a history 
of tuberculosis or abnormal chest x-ray were also ex- 
cluded. 

Iran is an endemic area for brucellosis, therefore 
diagnosis of brucellosis was based on a standard tube 
agglutination titer (SAT)>1/160 and detection of 
2-mercaptoethanol (2ME) brucella agglutination test 
in a titer of 21/40. Of the patients with confirmed di- 
agnosis of brucellosis, the ones who had pain, swelling 
and loss of range of motion in their joints were selected 
for joint aspiration to confirm the diagnosis of brucel- 
losis arthritis. The characteristics of the aspirated joint 
fluid for diagnosis of brucellosis arthritis was consid- 
ered as positive Gram stain, markedly elevated leu- 
kocyte count and low glucose level. Bacterial cultures 
were performed in all patients. Patients were admitted 
1-7 days after showing the signs of arthritis. All pa- 
tients received oral co-trimoxazole 10 mg/ kg (as trim- 
ethoprim) for 6 weeks and intramuscular gentamicin 
5-7 mg/kg during first 5 days. Social and demographic 
information were recorded. The statistical analysis was 
performed with SPSS version 10. All cases were fol- 
lowed up to one year. 
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RESULTS 
The 96 children in the study ranged in age from 2-12 
years and 24 (14 boys and 10 girls) had arthritis. Mean 
(SD) age of patients was 7.4 years (3.71) (range, 25- 
144 months) (Table 1). There was a history of un-pas- 
teurized cheese and milk consumption in 16 (66.7%) 
and 4 (16.7%) patients respectively. In 2 (8.4%) sub- 
jects there was a history of animal contact. In 7 cases 
there was another family member identifed with bru- 
cellosis and in 2 cases two other family members had 
brucellosis. 

The most common presenting symptoms were fe- 
ver in 21(87.5%), fatigue in 18 (75%), headache in 14 
(58.3%), chills in 11 (45.8%), nocturnal diaphoresis 


Table 1. Demographic data of the 96 children. 


Sex 
Male 14 (58.3%) 
Female : 10 (41.7%) 
Age groups (years) I 
2-5 7 (29.2%) 
5-8 6 (25%) 
8-12 11 (45.8%) 
Seasonal distribution " 
Spring | 10 (41.796) 
Summer 8 (33.3%) 
Autumn | 2(839) 
Winter 4 (16.7%) 
Living area DE 
Urban : 18 (75%) 
Rural 6 (25%) 
Maternal literacy level = 
Illiterate i 9 (37.5%) 
Primary school diploma .٠ 12 (50%) 
High school diploma | 3 (12.596) 
عا‎ wd omen milk 4 (16.7%) 
M 2 nd mala cheese 16 (66.7%) 
ned e EPUM cream 1 (4.2%) 
History of animal contact | 2 (8.496) 
Positive family history of brucellosis |] 9 (37.5%) 


Values are number (percentage) 
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in 10 (41.7%) and weight loss in 5 (20.8%) patients. 
Clinically-evident splenomegaly and hepatomegaly 
were found in 6 (25%) and 4 (16.7%) patients re- 
spectively. Fifteen cases (62.5%) demonstrated mono- 
arthritis while 9 patients (37.596) had polyarthritis. 
Knee, hip and ankle were the most common joints 
involved (Table 2). There was no record of axial joint 
involvement. Anemia in 4 (16.796) and leukopenia in 
3 (12.596) patients were the most common laboratory 
findings. Thrombocytopenia was found in 2 (8.496) 
patients. The erythrocyte sedimentation rate (ESR) 
value was elevated (220 mm/h) in 16 (66.7%) of cases 
and the C-reactive protein (CRP) value was elevated 
in 15 (62.596). After treatment only 6 (25%) subjects 
had elevated ESR. The antibody titer to brucellosis 
determined by SAT and 2 ME are shown in Table 3. 
All patients had normal blood and urine cultures. 
Brucella organisms were isolated in four patients from 
joint fluid; all positive cultures belonged to B melitensis. 
All patients showed a good response to the combina- 
tion treatment and no recurrence was detected in any 
patient after one-year follow up. 


DISCUSSION 


Despite all measures, brucellosis remains a challenging 
health problem in Iran. The disease could potentially 


Table 2. Frequency of joint involvement in children with 


brucellosis. 

Knee 8 (33.3%) 
Hip 5 (20.8%) 
Ankle 2 (8.396) 
Wrist 0 

Elbow 0 

Knee + hip 4 (16.796) 
Knee + ankle 3 (12.596) 
Elbow + wrist 1 (4.2%) 
Knee + hip + ankle 1 (4.2%) 


Table 3. Wright and 2-ME titration before treatment. 


3 (12.5%) 
10 (41.7%) 


Wright - 1 (4.2%) 
2-ME 2 (8.3%) 6 (25.0%) - 


BRUCELLA ARTHRITIS IN CHILDREN 


harm childrens health. The present study describes 
the clinical features of brucellosis arthritis, as a com- 
mon manifestation of the disease in children. The most 
common age group with arthritis was 8 to 12 years 
old, which is similar to that reported by previous stud- 
ies.23-4 About 16% of patients mentioned unpasteur- 
ized milk consumption, though a higher percentage 
(66.7%) of patients mentioned consumption of unpas- 
teurized cheese. There was a history of animal contact 
in 2 cases. Other studies reported consumption of un- 
pasteurized milk and contact with infected animals as 
the main routes of infection." 

In a study of 745 patients with brucellosis, Salari et 
al reported consumption of unpasteurized milk, cheese 
and other milk products as the main underlying fac- 
tor. In a similar epidemiological study in the north 
of Iran, Roushan et al found that the consumption of 
fresh cheese, animal husbandry, working in a laborato- 
ry, and the veterinary profession, respectively, were the 
main risk factors for brucellosis infection. In the pres- 
ent study a majority of children were from urban areas 
and so animal contact was less common compared to 
similar studies. Milk products, especially cheese, are 
widely consumed in both rural and urban areas of the 
country as a traditional breakfast food. The high use 
of unpasteurized products by consumers proves that 
there is still not enough knowledge about the disease 
even in urban areas of the country. Spring and summer 
are the reproductive seasons of goats and sheep; there- 
fore unpasteurized milk products are more available 
during these times as 41.7% and 33.3% of admissions 
occurred in spring and summer, respectively. 

The most common manifestations were fever, fa- 
tigue, loss of appetite and arthralgia. The most com- 
mon affected joints were the knee, hip and ankle, re- 
spectively. Arthritis of the upper extremities (wrist 
and elbow) was rare. These findings confirm results of 
other studies. ^*^ 

Sacroiliitis and involvement of the spine were not 
observed in this study although these symptoms are 
reported as common in adults.'^ The organism was iso- 
lated from the joint fluid in four patients. The type of 
Brucella in patients with positive bacterial culture was 
Brucella melitensis. No other species or organism was 
isolated. Brucella melitensis is reported to be the most 


104174) — 60505)  — 3(1259) 14.26) 
0 A 
3 (12.5%) 2 (8.3%) 1 (4.2%) - 
Ann Saudi Med 31(3) May-June 2011 www.saudiannals.net 


BRUCELLA ARTHRITIS IN CHILDREN 


common type of organism encountered in the region. 
It seems that Brucella melitensis is the most common 
type in Iran, but this needs to be clarified in a large na- 
tional study. 

ESR and CRP were positive in 66.7% and 62.5% of 
the cases, respectively. ESR values declined to normal 
ranges in 10 patients after treatment. In 6 patients the 
ESR value declined after treatment, but it did not return 
to anormal range. In most of the patients the sesrum ag- 
glutination test (SAT) was 21/320. SAT and 2ME titers 
decreased in all patients three weeks after completion of 
treatment. The combination of oral co-trimoxazole for 6 
weeks and intravenous gentamicin for 5 days was used 
for all patients. Different types of treatment were used 
7*7 but most used three drugs at least. 
For example combination of rifampin, doxycycline and 


in other studies, 


co-trimoxazole’ or co-trimoxazole, streptomycin and ri- 
fampin was used for at least for 6 weeks." Although the 


original article 


population size was small, the combination of mentioned 
drugs is an effective treatment for childhood brucellosis. 
Following this treatment, the SAT titer decreased and 
clinical manifestations improved. No sign of recurrence 
was seen in any of the patients. A low recurrence rate (of 
about 3.5%) has been reported when the combination 
of rifampicin and doxycycline or cotrimoxazole were ad- 
ministered to children with brucellosis.” Am high recur- 
rence rate has been reported with short-term (3 weeks) 
two-drug regimens in children even when an aminogly- 
coside was included.'* 

In conclusion, all physicians who work in endemic 
areas should be familiar with this disease and should 
rule out brucellosis in all children presented with ar- 
thritis and arthralgia to prevent further complications. 
Treatment with co-trimoxazole for 6 weeks and gen- 
tamicin for 5 days seems to be effective for childhood 
brucellosis. 
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BACKGROUND AND OBJECTIVES: Thyroidectomy is a commonly performed procedure for thyroid problems. 
Inadvertent removal of the parathyroid glands is one of its recognized complications, which occurs more fre- 
quently in certain high-risk patients. The aim of this study was to identify the incidence, risk factors, and clinical 
relevance of incidental parathyroidectomy during thyroid surgery. 

DESIGN AND SETTING: A retrospective review of thyroid operations performed at a tertiary referral hospital 
between January 2004 and December 2008. 

METHODS: Pathology reports were reviewed to identify the specimens that included parathyroid tissue and 
underlying thyroid pathology. Postoperative calcium levels were reviewed in these patients. 

RESULTS: During the study period, 287 thyroidectomies were performed and 47 (16.4%) patients had inciden- 
tally removed parathyroid glands. Risk factors for inadvertent parathyroid resection included total thyroidec- 
tomy (P=.0001), Hashimoto thyroiditis (P=.004), and extrathyroidal spread (P=.0003). Postoperative hypocalce- 
mia occurred in 18 (38.3%) of the patients in whom the parathyroid gland was removed inadvertently and in 48 
(20%) of the rest of the patients (P=.0123). 

CONCLUSION: The incidence of incidental removal of parathyroid tissue during thyroidectomy is 16.4%. 
Total thyroidectomy, extrathyroidal extension of the tumor, and thyroiditis were found to be the risk factors. 
Hypocalcemia was significantly higher among patients who had inadvertent parathyroidectomy. 





he two most common complications of thyroid tive calcium levels and also to evaluate the factors under- 
resection include recurrent laryngeal nerve in- — lying its occurrence. 
jury and hypocalcemia. These and other ma- 

jor complications typically occur in less than 5% of the METHODS 


cases." In the 21st century, thyroidectomy has become 
safe and effective with improved outcomes and minimal 
morbidity.^^ This is in part due to the awareness of the 
anatomical relationship of the parathyroid gland to the 
thyroid, which is important in preventing postoperative 
hypocalcemia. Nonetheless, the incidence of hypocalce- 
mia following thyroidectomy remains significantly high 
in the range of 1.6% to 50%, with permanent hypocalce- 
mia occurring in 1.5% to 4% of the cases.” Regardless 
of surgeon experience, an incidental parathyroid gland 
features occasionally in the pathology reports of thyroid 
specimens. The aims of present study are to find out the 
incidence of the incidental parathyroid excision (IPE) 
during thyroidectomy and its effects on the postopera- 


This was a retrospective chart review carried out in pa- 
tients who underwent thyroid resection at King Khalid 
University Hospital, Riyadh, between January 2004 and 
December 2008. The patient records were reviewed, and 
data on age, sex, preoperative diagnosis, history of previ- 
ous surgery, and details of operative and postoperative 
reports were recorded on special data sheets. The thy- 
roid procedures (subtotal and total thyroidectomy to- 
gether with lobectomy or completion thyroidectomy) 
were either performed by two surgeons (the authors) 
who have particular interest and experience in thyroid 
surgery or by registrars under their close supervision 
and assistance. Operations that included a simultaneous 
modified neck dissection or central compartment node 
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dissection were included in the analysis. Procedures for 
hyperparathyroidism and parathyroid glands intimately 
involved with tumors were excluded from the study. 

Serum calcium levels were measured preoperatively; 
on the day of surgery; on postoperative days 1 and 2; and 
4 to 6 weeks postoperatively in the surgical outpatient 
clinic. The hypocalcemic patients were followed-up for 
at least 6 months in the outpatient clinic to determine 
whether hypocalcemia was transient or permanent. 
Patients without complications were discharged on 
postoperative day 1 after ascertaining that their calcium 
levels were within the normal range. 

Pathology reports were reviewed as to the nature 
of the thyroid disease and specifically for the presence 
of parathyroid glands, their location (i.e., extracapsular 
or intrathyroidal), the number removed, their size, and 
their histological characteristics. Statistical analysis was 
carried out using the SPSS software package (SPSS, 
Chicago, IL, USA). The chi-square test and Fisher exact 
test were used to analyze the association between cat- 
egorical study variable and IPE (present/absent). For all 
calculations, P<.05 was considered statistically signifi- 
cant. 


RESULTS 
Two hundred and eighty seven patients underwent 
thyroid resection during the study period. Forty-seven 
patients (16.4%) were found to have incidentally re- 
moved parathyroid glands by reviewing their pathology 
reports. Patient ages ranged from 14-79 years (mean 
[standard deviation], 38.5 [13.5] years), but there was 
no significant difference between the mean age of pa- 
tients with and without IPE (35 [12] vs. 39 [13] years, 
P=.119). The majority of patients were women, but 
gender was not found to be a predictor for incidental 
removal (P=.128). The thyroid pathology was benign 
in 164 (57.1%) patients and malignant in 123 (42.9%). 
The thyroid operations carried out included total thy- 
roidectomy in 121 (42.2%), thyroid lobectomy in 128 
(44.6%), subtotal thyroidectomy in 8 (2.8%), and com- 
pletion thyroidectomy in 30 (10.5%) patients (Table 1). 
IPE was more common in patients with total thy- 
roidectomy than in those who had undergone lobec- 
tomy only (P=.001). Papillary carcinoma was found to 
be the most common malignancy, while the most com- 
mon benign pathological abnormality was multinodu- 
lar goiter (Table 2). Forty-one (87%) of the patients 
with IPE had only one parathyroid gland excised and 
5 patients (10.6%) had two removed. In the remaining 
patient, three parathyroid glands were recovered from 
the thyroid specimen. This patient had undergone total 
thyroidectomy and modified radical neck dissection for 
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papillary carcinoma and was found to have extrathyroi- 
dal spread of tumor and a Hashimoto thyroiditis back- 
ground in the histopathology. Of the 56 parathyroid 
glands that were removed inadvertently, 29 (51.8%) 
were extracapsular and 24 (42.9%) were intrathyroidal; 
details of the remaining three glands were not available. 
All the incidentally removed parathyroids had normal 
histology. 

The incidence of biochemical hypocalcemia on 
the first postoperative day was 23.3%, and hypocalce- 
mia was significantly higher among patients with IPE 
(38.3%) (18 of 47) than in those without IPE (20%) 
(48 of 240 patients) (P=.0123). The overall incidence 
of permanent hypocalcemia was 2.1%. More patients 
with IPE (4.2%, 2 of 47) developed permanent hypo- 
calcemia than those who did not have IPE (1.7%, 4 of 
240), but the difference was not statistically significant 
(P=.255). The factors assessed for unintentional exci- 
sion of the parathyroid glands during thyroid surgery 
are shown in Table 1. Total thyroidectomy, extrathyroi- 
dal spread, and thyroiditis were found to be associated 
with a significantly higher incidence of IPE, according 
to the chi-square test and Fisher exact test (Table 1). 


DISCUSSION 

IPE and hypocalcemia are well-recognized complica- 
tions of thyroid surgery. Theodor Kocher, who reported 
the first 100 thyroidectomies in 1883, noted the pres- 
ence of tetany in some cases postoperatively." William 
Halsted (1852-1922) advocated meticulous surgical 
techniques to prevent damaging the parathyroid glands 
and, in this way, contributed greatly to the prevention of 
these serious complications that together with bleeding 
and laryngeal nerve injury made early thyroid surgery 
so hazardous." 

The current study is the first in Saudi Arabia as far 
as we know to examine the incidence of IPE during thy- 
roid surgery. We found the incidence rate of IPE in our 
patients to be 16.4% and that compares favorably with 
the rates reported in the literature )5.290-21.690( 6 
Strict adherence to anatomical principles and surgical 
guidelines is vital for minimizing the incidence rate of 
iatrogenic hypoparathyroidism after thyroidectomy." 
The operating surgeon should also keep in mind the 


anatomical variations of the parathyroid glands? 


to 
avoid inadvertent injury, devascularization, or resection 
of the parathyroid parenchyma. There is a wide variabil- 
ity in the number of parathyroid glands, but in most 
individuals, there are 4, each approximately 6-8 mm in 
diameter and located extracapsularly on the posterior 


surface of the thyroid gland. The superior parathyroids 
are commonly located at the superior pole of the thy- 
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Table 1. Demographic, pathological, and operative data of study patients. 


Sex 
Male 54 (18.8) 
Female 233 (81.2) 


Pathological features 


Benign 164 (57.1) 

Malignant 123 (42.9) 
Extrathyroid spread ص‎ 

Yes 26 (9.1) 

No 26 (90.9) 
Hashimoto thyroiditis MM 

Yes 14 (4.9) 

No 273 (85.1) 
Operation | 

Total thyroidectomy 91 (37.9) 

Thyroid lobectomy 119 (49.6) 

Completion thyroidectomy 23 (9.6) 

Subtotal thyroidectomy 7 (2.9) 
Modified radical neck 0 م ش‎ 
dissection 

Yes 54 (18.8) 

No 233 (81.2) 
EIRA A REN AM raa 
clearance 

Yes 17 (5.9) 

No 270 (94.1) 


4 (7.4) 
0.076" 3.1 
43 (18.5) 


28 (17.1) 
19 (15.4) 


0.83° 0.04 


13 (50) 
34 (26.1) 


0.0003" 


8 (57.1) 
0.004° 

39 (14.2) : 

30 (63.8) 

9 (19.2) 

7 (14.9) 


0.0001* 222 


1(2.1) 


12 (22.2) 
35 (15) 


0.28° 1.17 


2 (11.8) 
45 (16.7) 


0.45° 





"Chi-square test; "Fischer's exact test 


roid, while the location of the inferior parathyroids is 
more variable, and is sometimes intrathymic. However, 
dissection in the search for all parathyroid glands dur- 
ing thyroid surgery is not advisable and may be hazard- 
ous. 

In the present study, risk factors for IPE included 
total thyroidectomy (P=.0001), Hashimoto thyroiditis 
(P=.004), and extrathyroid spread (P=.0003) (Table 1). 
As expected in total thyroidectomy, bilateral dissection 
increased the risk of parathyroid removal. This may be 
related to the fact that dissection bilaterally puts all four 
glands at risk. In addition, in the current study, total 
thyroidectomy was done mainly for malignant thyroid 


disease, and malignancy was reported to be a strong 


13,20 


predictor of IPE in earlier studies, though it was 


not a risk factor in our study (P=.83). In the present 
as well as earlier studies,'**°*! total thyroidectomy was 
found to be a risk factor for IPE. Hashimoto thyroid- 
itis was another risk factor and a predictor of incidental 
parathyroid removal in our study (P=.004), and this is 
in line with the earlier reports.” The association be- 
tween thyroiditis and an increased risk of IPE can be 
accounted for by the formation of scar tissue as a re- 
sult of inflammation and by increased bleeding, both of 
which may cause operative difficulties. 

Although extrathyroid extension was not found to 
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be a risk factor in a recent study,” in the present study, 
we found it to be another strong predictor of IPE. 
Extrathyroid extension occurs in malignant lesions, and 
patients undergoing surgery for thyroid malignancy, par- 
ticularly with a more aggressive approach, are at a higher 
risk. In our study, the factors that did not increase the 
risk for inadvertent parathyroidectomy included age, sex, 
pathological features (whether benign or malignant), 
modified radical neck dissection, central compartment 
clearance, and completion thyroidectomy. In previous 
studies, female sex’ and younger age” were found to be 
the risk factors. In another study,” male sex was reported 
as a strong predictor of incidental removal. However, in 
our series, age and sex were not found to carry any risk for 
IPE. The association of completion thyroidectomy with 
IPE has been reported extensively in literature. While 
Rix and Sinha“ showed a strong statistically significant 
association, in our study, completion thyroidectomy was 
not found to be a strong risk factor, despite the surgical 
difficulties expected with the re-exploration of the neck. 

Two recent studies?'^ have reported a significant as- 
sociation between inadvertent parathryoidectomy and 
neck dissection (central compartment clearance and 
modified radical neck dissection, respectively), This may 
be related to the more extensive dissection performed 
during a similar procedure. In our data, neither central 
compartment clearance (P=.483) nor modified radical 
neck dissection (P=.382) were significant predictors for 
IPE. 

In a feasibility study on endoscopic thyroidectomy, 
Gagner et al” concluded that there was no significant dif- 
ference in the rate of IPE between endoscopic and tra- 
ditional open thyroidectomy. In the current study, about 
43% of the incidentally resected parathyroids were in- 
trathyroidal. Intrathyroidal location of parathyroids has 
been described in about 2% to 5% of autopsy studies, 
and incidentally excised parathyroids have been reported 
to be in an intrathyroid location in up to 4096 to 5096 of 
cases. *?! Thus, incidental parathyroidectomy may occur 
even in the hands of more experienced thyroid surgeons. 

Hypocalcemia is a major concern following thyroid 
surgery. The incidence of hypocalcemia was significantly 
higher among our patients with IPE (P<.05) in the first 
post-operative day. Although Sasson et al” and Lin et 
al” did not find any association between hypocalcemia 
and IPE, Sippel et al? reported that the IPE group had 
significantly lower postoperative calcium levels, and this 
is in line with our findings. Injury, devascularization, 
and unintentional excision of the parathyroids have all 
been cited as the causes of postoperative hypocalcemia. 
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Table 2. Thyroid pathology. 


Benign (%) 28 (60) 
Multinodular goiter 20 (43) 
Benign cyst/nodule 1(2) 
Follicular adenoma 2 (4) 
Grave's disease 0 (0) 
Hashimoto thyroidits 4 (9) 
Hurthle cell adenoma 10) 

man BM dE Re ee 
Papillary cancer 17 (36) 

Follicular cancer 1 (2) 
ees 12 
Thyroid lymphomas 0 (0) 
Anaplastic cancer 0 (0) 
Total 47 (100) 


136 (56.7) 
37 (40.4) 
11 (4.6) 
12 (5) 
3(1.3) 
10 (4.2) 
3(1.3) 
104 (43.3) 
81 (33.8) 
13 (5.4) 


5 (2.1) 


1 (0.4) 
4 (1.6) 
240 (100) 





Although other specific factors have been studied, the 
cause of postoperative hypocalcemia remains to be mul- 
tifactorial.” The overall incidence of permanent hypo- 
calcemia among our patients was 2.1%. Although hypo- 
calcemia reverses spontaneously in most patients, it can 
remain permanent when caused by an irreversible injury 
to the parathyroid glands." ? 

In conclusion, unintentional parathyroidectomy dur- 
ing thyroid resection is not uncommon, and it occurred 
in 16.496 of the cases in this series. Total thyroidectomy, 
extrathyroid extension of the tumor, and thyroiditis were 
found to be the risk factors for IPE; however, to date 
there is no reliable way of predicting in which patients 
this will happen. Our patients with IPE developed bio- 
chemical postoperative hypocalcemia. A significant num- 
ber of IPE were intrathyroidal (42.996), and, therefore, 
this is obviously unavoidable even with changes in the 
surgical technique. 
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BACKGROUND AND OBJECTIVES: Currently, there is no consensus about immunosuppressive therapy follow- 
ing kidney transplantation. Acute rejection rates and allograft survival rates are the clinical outcomes tradition- 
ally used to compare the efficacy of various immunosuppressive regimens. Therefore, we conducted this study 
to evaluate whether patient survival rates improved in the era of modern immunosuppressive treatment during 
living-related kidney transplantation. 

DESIGN AND SETTING: Retrospective cohort study in a university-based tertiary internal medicine teaching 
hospital performed between 1999 and 2009 and patients followed up to 7 years. 

PATIENTS AND METHODS: Survival rates were assessed in 38 patients receiving basiliximab and mycophe- 
nolate mofetil (regimen A) and 32 patients receiving antithymocyte globulin and azathioprine (regimen B). The 
rest of the regimen (cyclosporine A and steroids) remained the same. A secondary end point was acute rejection 
episode. 

RESULTS: Seven-year survival rates were 100% and 72% (P=.001) and 7-year acute rejection-free survival rates 
were 82% and 53% (P=.03), in groups A and B, respectively. 

CONCLUSION: Long-term survival after living-related kidney transplantation has improved in the era of modern 


immunosuppressive treatment. 





otent immunosuppressive therapy in kidney 

transplantation has lowered rates of acute rejec- 

tion,' but despite significant reduction in acute 
rejection rates? and improvements in 1-year kidney al- 
lograft survival rates,’ the rates of chronic graft loss af- 
ter the first year remain substantial and may not have 
improved over the last decade. Immunosuppressive 
protocols include induction and maintenance immu- 
nosuppressive therapy Induction immunosuppres- 
sion is intense prophylactic therapy used at the time of 
transplantation to prevent acute rejection early. There 
are two induction strategies. The first one employs high 
doses of conventional immunosuppressive agents such 
as a calcineurin inhibitor cyclosporine A (CsA) or ta- 
crolimus; corticosteroids; and antimetabolite mycophe- 
nolate mofetil (MMF) or azathioprine (AZA). The 
second strategy is the newer one and includes antibod- 
ies against T-cell antigens in combination with lower 
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doses of conventional agents. The antibodies are periop- 
erative polyclonal or monoclonal antibodies. Polyclonal 
antibody is antithymocyte globulin (ATG) obtained 
by immunization with human thymocytes of horses 
(ATGAM) or rabbits (thymoglobulin). Monoclonal 
antibodies are OKT3, which is directed against the 
CD3 antigen; alemtuzumab (against CD52); and IL-2 
receptor antibody (IL2RAb) daclizumab or basiliximab 
(BX). In 2006 the most frequently used antibody in the 
USA was thymoglobulin (4296), followed by basilix- 
imab (1896), daclizumab (1196), alemtuzumab (1096), 
ATGAM (1%), OKT3 (196) and none (21%). 

‘The optimal maintenance immunosuppressive ther- 
apy in renal transplantation is not established either. It 
includes corticosteroids, AZA, MME, mycophenolate 
sodium (myFortic), CsA, tacrolimus, everolimus and 
rapamycin (sirolimus).^? In the United States, in 2006 
corticosteroids were used in 6896, tacrolimus in 8296, 
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CsA in 12%, MMF in 76%, mycophenolate sodium in 
12%, AZA in 0.9%, sirolimus in 8% and everolimus 
? The antibodies reduced the rate 
of acute rejection, but they did not improve long-term 


in 0.5% of patients. 


transplant outcomes.'! Also, maintenance immunosup- 
pressive regimens improved 1-year allograft survival, 
but the incidence of allograft loss over time remained 
significant) IL2R antibodies were associated with 
higher rates of acute rejection, and the combined end 
point of graft loss, death and all-cause mortality in 
comparison with other antibodies, and currently there 
is no consensus for induction therapy following renal 
transplantation Given the currently available evi- 
dence, AZA and MMF appear to be similar in terms 
of acute rejection rates and long-term allograft sur- 
vival rates, which are the clinical outcomes tradition- 
ally used to compare the efficacy of various immuno- 
suppressive regimens." Therefore, we conducted this 
study to evaluate whether patient survival rates after 
living-related kidney transplantation improved with 
an immunosuppressive regimen consisting of the com- 
bination of IL2RAb basiliximab and mycophenolate 
mofetil as opposed to that of antithymocyte globulin 
and azathioprine. 


PATIENTS AND METHODS 


We conducted a retrospective cohort study compar- 
ing two immunosuppressive regimens in a university- 
based tertiary internal medicine teaching hospital in 
the town of Tuzla, Bosnia and Herzegovina. The in- 
clusion criterion was that patients were transplanted 
in the period from 1999 until 2009, and patients were 
excluded if donors were deceased. The primary end- 
point was patient survival and the secondary endpoint 
was acute rejection episode. 

Regimen A comprised the modern immunosup- 
pressive treatment that involved the introduction of 
humanized IL2RAb (basiliximab 20 mg IV bolus dose 
on days 0 and 4) and MMF (2 g/d in divided doses) 
introduced at our center in September 2002 while reg- 
imen B comprised ATGAM (15 mg/kg/d IV within 
48 hours of transplant and continued treatment for up 
to 14 days) and AZA (2 mg/kg), respectively. The rest 
of the regimen remained the same (CsA and steroids). 
Immunosuppressive regimens were represented as 
nominal variables (regimens A and B). Patients on 
regimen A received their transplants from September 
2002 until September 2009; and those on regimen B, 
from September 1999 until September 2002. Two pa- 
tients were switched from CsA to tacrolimus 1 month 
post-transplant, 1 in each group. There were 2 re- 
transplants and 1 lost to follow-up, both in group A. 
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Outcome variables were patient survival and rejec- 
tion-free survival expressed as continuous variables of 
the time to reach the events. Statistical analysis was 
performed using StatsDirect statistical software, ver- 
sion 2.7.2 (StatsDirect Ltd., Cheshire, UK). To test 
the differences in quantitative variables between the 
independent groups with normal distribution, inde- 
pendent sample t tests were done. To test the differ- 
ences in discrete variables between the independent 
groups, chi-squared and the Fisher exact tests were 
done. Patient survival and rejection-free survival rates 
were assessed by Kaplan-Meier analysis using the log- 
rank test. P values <.05 were taken as the level of sta- 
tistical significance and were reported using one-sided 
and two-sided tests to estimate whether the newer 
regimen was better or whether the two regimens dif- 
fered, respectively. 


RESULTS 


During the study period, 9 patients died—2 of myo- 
cardial infarction, 1 of dissecans aneurysm, 2 of bleed- 
ing from renal arteries, 2 of liver cirrhosis, 1 of sepsis 
from endocarditis and 1 of acute pancreatitis (partici- 
pants flow chart) (Figure 1). Patients survival rates (in 
%) after 1, 2, 3, 4, 5, 6 and 7 years were 96%, 96%, 
96%, 89%, 87%, 87% and 83%, respectively. Seven- 
year survival rates in patients on two immunosuppres- 
sive regimens are shown in Figure 2. Patients survival 
rates for various periods (in years) with various immu- 
nosuppressive regimens are listed in Table 1. Risk fac- 
tors for death that are not influenced by IL2RAb and 
MMF are listed in Table 2. Seven-year rejection-free 
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Figure 1. Flow of participants through study. 
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Figure 2. Seven-year survival rates in patients on two different 
immunosuppressive regimens. Regimen A — IL-2 receptor 
antibodies, mycophenolate mofetil, cyclosporine A and steroids; 
regimen B — antithymocyte globulin, azathioprine, cyclosporine 
A and steroids. 


regimens are shown in Figure 3. Rejection-free sur- 
vival rates for various periods (in years) with various 
immunosuppressive regimens are listed in Table 3. 


DISCUSSION 


Our results show that long-term survival rates and 
rejection-free survival rates were better in the group re- 
ceiving combination of IL2RAb and MME, as opposed 
to the group receiving ATG and AZA, unlike the stud- 
ies reporting no benefit of separate effects of other an- 
tibodies as compared to IL2RAb,* which may be due 
to paucity of reports on the effects of MMF and AZA 
on patient survival rate. 

Our sample comprised patients from a single center, 
resulting in our study being carried out with a limited 
number of participants. Given this limitation, we fo- 
cused our attention on tight control of all known risk 
factors that could have possibly biased the results ob- 
tained. Patient survival after renal transplantation var- 
ies depending upon the source of the allograft, patient 
age and the presence and degree of severity of comorbid 
conditions. Comorbid conditions are coronary disease 
prior to transplantation,” diabetes mellitus, hy- 
pertension and hyperlipidemia,’ and obesity. ^? Other 
possible contributing factors include gender, race and 
degree of immunosuppression. The level of overall im- 
munosuppression used for induction therapy, main- 
tenance therapy and the treatment of acute rejection 
episodes is a major risk factor for post-transplant infec- 
tion, rather than the use of a specific immunosuppres- 


Ann Saudi Med 31(3) May-June 2011 www.saudiannals.net 





original article 


Table 1. Survival rates for various periods according to immunosuppressive regimens. 


1 100 90.6 04 
2 100 90.6 04 
3 100 90.6 04 
4 100 78.1 003 
5 100 75 .002 
6 100 15 .002 
J 100 72 001 


É E 


Regimen A — IL-2 receptor antibodies, mycophenolate mofetil, cyclosporine A and steroids; regimen B — 
antithymocyte globulin, azathioprine, cyclosporine A and steroids. 


Table 2. Distribution of risk factors for death among the groups on different 
immunosuppressive regimens. 


Recipient age, 


mean (SD) (years) 29.8 (9.3) 332 (8.1) 10 
Teena 23/15 23/9 45 
ro mellitus, 3/35 2/30 ».95 
— MEE m ni 
Body mass index, 204 (3.5) 20.9 (3.2) 62 


mean (SD) (kg/m?) 


Table 3. Acute rejection-free survival rates for various periods according to 
immunosuppressive regimens. 


1 86 80 2 
2 g 62 05 
3 82 58 04 
4 82 58 04 
5 82 53 03 
6 53 03 
7 82 53 03 


للل 


Regimen A — IL-2 receptor antibodies, mycophenolate mofetil, cyclosporine A and steroids; regimen B — 
antithymocyte globulin, azathioprine, cyclosporine A and steroids. 


sive agent. However, in our study, the use of a specific 
immunosuppressive agent proved significant. 

Due to the limited number of deaths (n=9), we 
were unable to adjust the survival analysis for all risk 
factors, because for every variable included in a multi- 
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variable Cox model, a minimum of 10 (better, 20) events 
should have been observed.'? However, the nature of the 
relationship between the explanatory variables and the 
outcome in our study hardly necessitated adjustments, 
because immunosuppressive therapy had an influence 
on a number of widely known risk factors. Confounders 
should not be adjusted for in a multivariate analysis as 
long as they are on a causal pathway between the predic- 
tor and the outcome." Thus, immunosuppressive thera- 
py influences acute rejection episodes, hypertension, hy- 
perlipidemia and infection. Since infections are the lead- 
ing cause of mortality in the early post-transplant period, 
infection and allograft dysfunction caused by rejection 
are closely interrelated through the use of immunosup- 
pressive therapy.” Therefore, these factors should not 
have been adjusted for. 

Risk factors for death that are not influenced by im- 
munosuppressive treatment and that necessitate consid- 
eration of adjustment are listed in Table 2. These factors 
were equally distributed between the groups of partici- 
pants, hence they were unlikely to have confounded the 
result obtained. The source of the allograft was controlled 
for by excluding deceased donors from the analysis; race 
was controlled for by including white participants only; 
and ‘medical center’ factor was controlled for by report- 
ing the results of a single center. The incidence of acute 
rejection and the time of its occurrence varied with the 
therapy used for immunosuppression,” so no adjust- 
ment was necessary. 

‘This study is further strengthened by the fact that 
there was only one patient lost to follow-up. However, 
since this was a single-center study, and the number of 
participants was small, which seems to be a limitation. 
However, this limitation was to a certain extent nullified 
by analyzing the patients coming from a single transplant 
center, thereby minimizing inter-program variability. 
Another limitation is that the two immunosuppressive 
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Figure 3. Seven-year acute rejection-free survival rates 

in patients on two different immunosuppressive regimens. 
Regimen A — IL-2 receptor antibodies, mycophenolate mofetil, 
cyclosporine A and steroids; regimen B — antithymocyte 
globulin, azathioprine, cyclosporine A and steroids. 





regimens were not applied concurrently until the intro- 
duction of regimen A, so until that time, the unidentified 
confounders possibly influencing results could not be ad- 
justed for. In general, health management may have im- 
proved between the two periods, which could be respon- 
sible in part for the differences in survival rates (although 
only 3 years had passed until the introduction of the new 
regimen). However, it would have been unethical to try 
to set up a blind trial as there was already some evidence 
that the newer method was better. 

In conclusion, there is a trend of improvement in pa- 
tient survival after living-related kidney transplantation 
in the era of modern immunosuppressive treatment. 
Larger-scale studies addressing limitations discussed 
above are needed to establish the association between 
modern immunosuppressive treatment and improved 
survival. 
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BACKGROUND AND OBJECTIVES: Ambiguous genitalia is a complex, medical and social emergency. The aim 
of this study is to present our experience over two decades, focusing on the pattern and clinical presentation. 
DESIGN AND SETTING: A retrospective study conducted in the pediatric endocrine clinic at a university hos- 
pital in Saudi Arabia during the period 1989-2008. 

PATIENTS AND METHODS: Medical records of children with ambiguous genitalia were reviewed and the 
genitalia described. 

RESULTS: Of the 81 children with ambiguous genitalia, 53 (65.4%) patients were genetically females (46XX), 
with congenital adrenal hyperplasia being the common cause in 51 (96.5%) patients. Hyperpigmentation, vari- 
able degrees of salt wasting and a family history of a similar problem helped in diagnosis. Male genetic sex 
(46XY) was present in only 28 (34.6%) patients with a diversity of causes; multiple congenital anomalies in 
9 (32.1%), local anorectal anomalies in 2 (7.1%), congenital adrenal hyperplasia (3-B-hydroxysteroid dehy- 
drogenase deficiency) in 2 (7.14%), 5-a-reductase deficiency in 4 (14.28%), partial androgen insensitivity in 
3 (10.7%), complete androgen insensitivity in 4 (14.28%), and hypogonadotrophin deficiency in 4 (14.394). 
Twenty-five (47.2%) of females were wrongly assigned as males, where only two (7.1%) males were wrongly 
assigned as females. 

CONCLUSION: Ambiguous genitalia, currently termed disorders of sex development (DSD), is not uucommon 
in our community. Increased awareness, a detailed history, and a careful physical examination, coupled with 


appropriate laboratory and radiological investigations aid in early diagnosis and avoid serious sequelae. 





mbiguous genitalia are a complex and often 

confusing medical problem. In newborns it 

is a matter of an emergency to decide the ap- 
propriate sex for rearing and eventually to prevent as- 
sociated metabolic disturbances. Male and female em- 
bryos both have bipotential gonads that will develop 
into ovaries unless testes-organizing factors encoded by 
the Y-chromosome induce the gonads to differentiate 
into a testis. Somatic sexual differentiation will consti- 
tutionally develop according to a female phenotype in 
the absence of testicular activity. The diagnostic proce- 
dures require a number of laboratory and radiological 
investigations, based on a schematic and simple view 
of normal sexual differentiation. Sexual ambiguity may 
result in a male fetus either from insufficient secretion 
of androgens and their metabolites or insensitivity to 
its effects, or a female fetus with excessive secretion or 


exposure to androgens.'? In this report we present our 
experience over two decades with genital ambiguity, fo- 
cusing on the pattern and clinical presentation of this 
disorder at a pediatric clinic in Riyadh, Saudi Arabia. 


PATIENTS AND METHODS 

The medical records of 81 patients with ambiguous 
genitalia who were seen and evaluated at the Pediatric 
Endocrine Clinic, King Khalid University Hospital 
(KKUH), King Saud University, Riyadh, Saudi 
Arabia over the period 1989-2008 were reviewed. 
KKUH is the main teaching hospital of the King 
Saud University and is considered one of the major 
referral hospitals in the region. The hospital provides 
primary, secondary, and tertiary health care services 
for the local population and also receives patients re- 
ferred from all over the country. The data collected 
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included age, sex at presentation, relevant family and 
social history, pregnancy, clinical manifestations and 
results of all the laboratory, radiological and ancillary 
investigations. The degree of severity of virilization of 
the female external genitalia was determined by apply- 
ing the Prader classification (Table 1)."° 

Genetic sex was based on chromosomal studies 
done on lymphocytes. Additional tests included geni- 
tography and pelvic ultrasonography.'! Definitive eti- 
ological diagnosis was based on detailed and specific 
hormonal investigations as recommended. Elevated 
17-B-hydroxyprogesterone in 21-hydroxylase defi- 
ciency congenital adrenal hyperplasia (CAH), elevat- 
ed 11-deoxycortisone in 11-B-hydroxylase deficiency 
while the presence of normal 17-f hydroxyprogester- 
one with increased dehydroepiandrosterone (DHEA) 


levels associated with low concentrations of andro- 


Table 1. Degree of virilization of the external genitalia (Prader 
classification) 


Type 1 (P1) 
Type 2 (P2) 
Type 3 (P3) 
Type 4 (P4) 
Type 5 (P5) 





Clitoral hypertrophy 


Clitoral hypertrophy, urethral and vaginal 
orifices present, but very near 


Clitoral hypertrophy, single urogenital 
orifice, posterior fusion of the labia majora 


Penile clitoris, perineoscrotal hypospadias, 
comple fusion of the labia majora 


Complete masculinization (normal looking 
male genitalia) but no palpable testes 








Congenital adrenal 
hyperplasia (51) 


21 hydroxylase oe 1 2 
deficiency (41) ا‎ wa 1 E 3 
11p-hydroxylase d | : 3 
deficiency (9) UD (1) E 
3-p-hydroxysteroid —— — | 

dehydrogenase AEN | - 2 1 
deficiency (1) 

Isolated clitoral Ne 

hypertrophy (2) pon ? . 


M=male; F=female; UD=undetermined; (+) positive; (-) negative 
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stenediones and testosterone suggests 3-f}-hydroxys- 
teroid dehydrogenase deficiency CAH. Elevated 
baseline and human chorionic gonadotrophin (HCG) 
stimulated testosterone (T) to dihydrotestosterone 
(DHT) ratio in 5-a-reductase deficiency, while a sat- 
isfactory penile length response to testosterone with 
anormal T/DHT ratio suggests partial androgen in- 
sensitivity. The available Islamic guidelines for sex as- 
signment were applied." 


RESULTS 

During the period under review, 81 children aged 1 
day to 8 years were seen and evaluated by the author 
for ambiguous genitalia. Fifty-three (65.4%) were ge- 
netic females (46 XX), whose detailed clinical data is 
shown in Table 2. The majority (96.1%) were prov- 
en to have congenital adrenal hyperplasia with 25 
(47.2%) patients wrongly assigned as a male due to 
severe virilization (Figure 1). Family history of a simi- 
lar disorder, hyperpigmentation, and variable degrees 
of salt wasting suggested the diagnosis. Twenty-eight 
(34.6%) patients were genetic male (46XY) (Table 3), 
with an associated multiple congenital and local ano- 
rectal anomalies being the commonest, present in 9 
(32.14%) and 2 (7.14%) patients, respectively. Others 
were due to a diversity of causes; congenital adrenal 
hyperplasia due to 3-B-hydroxysteroid dehydrogenase 
deficiency in 2 (7.14%), (Figure 2), 5-a-reductase de- 
ficiency in 4 (14.28%) patients; 2 of them were sib- 
lings who were wrongly assigned a female sex, which 


Table 2. Clinical data of 53 patients with 46 XX genetic sex with ambiguous genitalia. 


9 5 + + (19) + (15) 
3 + + (10) +(7) 
EN - + +(4) + (6) 
E 2 + ET 
1 - + - HA 
per + 4) 
- - + +(1) 40 
- - : (1) EX 


2 


286 











Figure 1. Ambiguous genitalia in a 46 XX patient who was proved 
to have congenital adrenal hyperplasia, due to 21-B-hydroxylase 
deficiency. Note complete masculinization, with normal looking 
hyperpigmented male genitalia but no palpable testes. 


Figure 2. Ambiguous genitalia in a 46 XY patient, who was 
proved to have congenital adrenal hyperplasia, due to 
3-p-hydroxysteroid dehydrogenase deficiency. Note pigmented 
short curved phallus, central urogenital slit and separated 
labioscrotal testis. 


was corrected at 7 and 12 years of age. Partial andro- 
gen insensitivity (Figure 3) in 3 (10.7%) patients, while 
complete androgen insensitivity and hypopogonadotro- 
phin hormone deficiency, in 4 (14.28%) patients each. 





AMBIGUOUS GENITALIA 





Figure 3. Ambiguous genitalia in a 46XY patient, who was proved 
to have partial androgen insensitivity. Note the micropenis, 
urogenital sinus, and labioscrotal folds with left palpable gonad. 


DISCUSSION 


Sexual differentiation is an orderly sequential process 
that begins with fertilization. A defect at any level can 
lead to sexual ambiguity. The newborn with ambiguous 
genitalia constitutes a major social and medical emer- 
gency, as several conditions produce significant salt loss 
which, if unrecognized, may lead to shock and death. A 
successful outcome in all cases depends on early recog- 
nition, correct assignment of sex within a short period 
of time and effectively dealing with the family’s con- 
cerns and anxiety.'? 

In a genetic female-sex 46X X, with normal internal 
female organs and ovaries, exposure to elevated levels 
of testosterone in the first trimester will lead to vari- 
able degrees of virilization of the external genitalia, 
while, exposure to high androgen concentrations after 
12 weeks of gestation will cause only growth of the 
clitoris, without fusion of the labia minora or majora 
or formation of a male-type urethra." Male external 
genitalia, in a genetic male-sex 46 XY, differentiate 
in response to dihydrotestosterone (DHT), which is 
formed in genital skin and other sensitive structures 
by the metabolism of testosterone by 5-a-reductase. 
DHT causes elongation of the genital tubercle and fu- 
sion of the genital folds to form the penis, while fu- 
sion of the labioscrotal folds form the scrotum. Thus, 
the lack of testosterone or its receptors or metabolites 
will lead to under-masculinization, the so-called male 
pseudohermaphrodite.? In a true hermaphrodite, 
both testicular tubules and ovarian follicles are present, 
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Table 3. Clinical data of 28 patients with 46 XY genetic sex with ambiguous genitalia. 


Congenital adrenal M (2) 
hyperplasia F (0) م‎ 3-4 +(2) +(2) +(2) 
3-B-HSD def (2) UD (0) 
M(1) Severe hypospadias with 
5-c.-reductase F (2) cordee (a) 44) «(3) 
deficiency (4) UD (1) Bilateral or unilateral -(1) 
undescended testicle 
I 
; M (3) Severe hypospadias - Sey 
اسع‎ ete F(0) ٠ Bilateral or unilateral -(3) -(3) X 
ty uD (0) undescended testicle 
M (0) 
Complete androgen Normal female external 1 
insensitivity (4) ds genitalia (4) (4) " +4) 
i M (4) Micropenis, hypoplastic 
one F (0) scrotum, unilateral or bilateral -(4) -(4) -(4) 
UD (0) undescended testicle 
M (8) Multiple congenital anomalies, 
Multiple congenital bifid scrotum, unilateral or +(2) 
F (0) -(9) -(9) 
anomalies (9) UD (1) bilateral undescended testicle, -(7) 
hypospadias with cordee 
M (2) Anal atresia, bifid scrotum 
Local anorectal : ; 
anomaties i2) F (0) hypospadias, unilateral -(2) -(2) -(2) 
UD (0) undescended testicle 





(M) Male, (F) Female, (UD) Undetermined, Prader's classification (P) 


which is very rare." 

More than half of our patients (65.4%) had a genet- 
ic female-sex (46XX), the majority (96.5%) of which 
were due to various virilizing forms of congenital adre- 
nal hyperplasia. This high occurrence is a reflection of 
multiple sibling involvement of a common autosomal 
recessive disorder in this community. 14 Saedi-Wong 
et al? showed a high rate of parity and consanguine- 
ous mating among the Saudi population. The diagnosis 
should be suspected after accurate physical examina- 
tion, detailed history, including family history, hyper- 
pigmentation and salt loss. The specific etiological di- 
agnosis can be achieved by the appropriate hormonal 
investigations. 

The investigation and management of a child with 
genetic male sex 46XY and ambiguous genitalia is 
rather more difficult. In addition to radiological stud- 
ies, specific diagnostic and therapeutic trials should 
be obtained. Hyperpigmentation with or without evi- 
dence of salt loss raises the suspicion of congenital ad- 
renal hyperplasia due to 3--hydroxysteroid dehydro- 


genase deficiency which can be confirmed by increased 
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dehydroepiandrosterone (DHEA) levels associated 
with low concentrations of androstenedione and tes- 
tosterone." A defect in 5-a-reductase enzyme impairs 
conversion of testosterone (T) to dihydrotestosterone 
(DHT), and hence affects masculinization. The diag- 
nosis is confirmed by the finding of an abnormally high 
T/DHT ratio (basal and post-human chorionic go- 
nadotropin (HCG) stimulation.'^" 
individuals raised as females, further virilization occurs 


In unrecognized 


at puberty, along with development of a male habitus. 
Two of our patients were siblings and wrongly assigned 
female sex at birth, both were re-assigned a male sex at 
7 and 12 years of age. 

Disorders affecting the end-organ androgen recep- 
tor are referred to as the androgen insensitivity syn- 
drome. The defect may be complete or partial, result- 
ing in a normal female external genitalia or ambiguous 
genitalia, respectively. These conditions are X-linked. 
Since anti-Müllerian hormone (AMH) action is unaf- 
fected, fallopian tubes, uterus, and upper vagina are 
absent. In the complete form, the diagnosis may be 
suspected in a girl with bilateral inguinal hernia with 
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palpable gonads. Confirmation of the diagnosis in in- 
dividuals with partial defects is difficult. However, it 
should be suspected once other causes have been ruled 
out with normal T/DHT ratio. Diagnosis is further 
confirmed in the presence of favorable penile response 
to testosterone. A definitive diagnosis is also based on 
tissue receptor studies, though this was not feasible in 
our centre.'^? Hypogonadotropin deficiency should be 
suspected in a newborn with micropenis, and cryptor- 


AMBIGUOUS GENITALIA 


chidism. It could be isolated or associated with other 
pituitary hormones deficiencies. The presence of other 
anomalies of morphogenesis usually indicates a non- 
endocrine cause for the appearance of the genitalia. 


This is clearly evident in our series. 
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Sickle cell disease (SCD) is an autosomal recessive disorder characterized by production of abnormal he- 
moglobin S and is associated with high morbidity and mortality. Information about the prevalence of SCD 
in Saudi Arabia is patchy and probably underestimated, but studies have reported that SCD is a relatively 
common genetic disorder in this part of the world. The prevalence of SCD in Saudi Arabia varies signifi- 
cantly in different parts of the country, with the highest prevalence is in the Eastern province, followed by 
the southwestern provinces. The reported prevalence for sickle-cell trait ranges from 2% to 27%, and up 
to 2.6% will have SCD in some areas. Clinical and hematological variability exists in SCD in Saudi Arabia 
with two major phenotypes: a mild phenotype and a severe phenotype. Further studies on the prevalence, 
molecular and clinical epidemiology of SCD may help predict disease severity and risk stratification of 


patients to determine whether to receive early intensive care or continued symptomatic care. 





ickle cell disease (SCD) is one of the most im- 

portant single gene disorders of human beings. 

In the United States, SCD affects about 72 000 
people and 2 million are carriers. In Africa, more 
than 200000 infants are born yearly with SCD.’ In 
the United States, mortality has decreased dramati- 
cally with newborn screening and better comprehen- 
sive care. The median age of death in patients with 
SCD in the United States is now 53 years for men 
and 58 years for women.? However, SCD patients are 
still hospitalized frequently and by the fifth decade 
of life, 4896 of surviving patients have documented 
irreversible organ damage.’ In Africa, where compre- 
hensive medical care is less available, death in early 
childhood is usual.? 

SCD in Saudi Arabia was first reported in the 
Eastern province in the 1960s.* This led to the ini- 
tiation of multiple regional and national screening 
studies to determine the clinical characteristics and 
frequency of SCD genes in different regions of Saudi 
Arabia.^* The epidemiology, molecular and clinical 
phenotypes of SCD in Saudi Arabia are reviewed and 
potential impact and future directions are identified 
in this review. 
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Molecular basis and origin of sickle cell disease in 
Saudi Arabia 
It was initially thought that the sickle gene spreads 
by migration of a single mutation.’ However, results 
of restriction fragment length polymorphism analy- 
sis on the beta-globin gene cluster indicate that the 
sickle gene mutation may have developed indepen- 
dently and spontaneously at least five times." In 
Africa, the following four major sickle haplotypes 
are associated with a particular geographic region: 
‘Senegal’ (Atlantic West Africa), ‘Benin’ (Central 
West Africa), ‘Bantu’ (also called ‘CAR’ for Central 
African Republic), and Cameroon.'""” The fifth major 
haplotype is the ‘Arab-Indian’ haplotype (also called 
the Asian or Saudi haplotype) is found in India and 
parts of Saudi Arabia." This haplotype probably 
originated in the Indus Valley Harappa culture, and it 
was distributed to the Eastern part of the Arab pen- 
insula through gene flow to the Eastern province of 
Saudi Arabia, Bahrain, Kuwait, and Oman." 
Although the molecular abnormality leading to 
the sickle gene is the same in all haplotypes, there 
is a wide variation in the clinical manifestations and 
severity of the associated disease. The clinical phe- 
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notype of SCD is said to be multigenic." The sickle 
genotype (Table 1), beta globin haplotype, and other 
genes, unlinked to the beta globin locus, participate 
in the relevant pathological events that lead to modif- 
cation of the phenotypic expression of the sickle gene." 
Expression microarrays are being used to identify genes 
in several organs affected by the disease in man and 
sickle transgenic mice." After these genes are located, 
polymorphisms can be searched for to identify genetic 
modifiers that will help define individual risk, allowing 
for rationale-based interventions before the onset of or- 
gan damage.'' Among the genetic factors that have been 
associated with milder disease phenotype are alpha- 
thalassemia and high levels of fetal hemoglobin,'' both 
are more commonly observed in SCD prevalent in the 
Eastern part of Saudi Arabia.^? Environmental factors 
such as infections, nutrition, and socioeconomic status 
may also influence the course of the disease and the rate 
of survival. Therefore, each SCD patient has a unique 
genetic makeup and a unique environment that interact 
in different ways to modify the severity of the disease, 
and thereby make the clinical severity of SCD extremely 
variable. 


The prevalence of sickle cell disease in Saudi Arabia 

The prevalence of sickle-cell trait ranges between 1096 
and 40% across equatorial Africa and decreases to be- 
tween 1% and 2% on the North African coast and less 
than 1% in South Africa." This distribution reflects 
the fact that sickle-cell trait confers a survival advantage 
against malaria and that selection pressure due to ma- 
laria has resulted in high frequencies of the mutant gene, 
especially in the areas of high malarial transmission." 
Although a single abnormal gene may protect against 


Table 1. Sickle cell disease genotypes. 


SICKLE CELL DISEASE 


malaria, inheritance of two abnormal genes leads to 
SCD and confers no such protection, and malaria is one 
of the major causes of morbidity and death in children 
with SCD in Africa. 

Saudi Arabia has a population of 23.98 million. 
Information about the prevalence of SCD in Saudi 
Arabia is patchy, but studies have reported that SCD 
is a relatively common genetic disorder in this part of 
the world.** The carrier status for SCD ranged from 
2% to 27%, and up to 1.4% had SCD, in some areas.** 
These estimates of frequency are not based on newborn 
screening and probably underestimate the true frequen- 
cy of SCD. In a nationwide survey of randomly collected 
blood samples, it was noted that the observed frequency 
of the sickle cell gene was significantly higher than the 
number expected using the Hardy-Weinburg principle 
which states that both allele and genotype frequencies 
in a population remain in equilibrium from generation 
to generation unless specific disturbing influences are 
introduced.’ Autosomal recessive diseases are relatively 
common in this part of the world as consanguineous 
marriage rates exceed 5096.517 This may explain the ob- 
served Hardy-Weinburg disequilibrium.’ 

The Saudi Premarital Screening Program estimated 
the prevalence of the sickle cell gene in the adult popu- 
lation at 4.2% for sickle-cell trait and 0.26% for SCD, 
with the highest prevalence noted in the Eastern prov- 
ince (approximately 17% for sickle-cell trait and 1.2% 
for SCD).° The disadvantage of premarital screening is 
that it is dependent on the incidence of disease at the 
time of marriage, the survival pattern of affected indi- 
viduals up to the age of marriage, and disease severity. 
Therefore, such a screening program underestimates 
the true prevalence of SCD, particularly of the more 


HbSS disease or sickle cell 
anemia 


HbS/Bo thalassemia Gralnacenda 


HbSC disease 


HbS/B+ thalassemia thalassemia 


HbS/HPFH HbS and hereditary persistence of fetal Hb 


HbS/HbE syndrome 


Other rare combinations 


. G-Philadelphia 


Homozygote for the BS globin gene 


Severe double heterozygote for HbS and Bo 


Double heterozygosity for HbS and HbC 
Double heterozygosity for HbS and B+ 


Double heterozygosity for HbS and HbE 
HbS/HbD Los Angeles, HbS/HbO Arab, 


Usually severe or moderately severe phenotype 


Usually indistinguishable from sickle cell 
anemia phenotypically 


Intermediate clinical severity 


Mild to moderate severity, but variable in 
different ethnic groups 


Very mild phenotype or symptom free as a 
result of high Hb F 


Very rare and generally very mild clinical 
course 


` Rare combinations with variable clinical course 
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severe type prevalent in the Western province. In a re- 
gional experience with newborn screening for SCD in 
the Eastern province over a 9-year period, the prevalence 
for sickle-cell trait was approximately 21% and for SCD 
was 2.6% (compared with 17% and 1.2%, respectively, 
from premarital screening). 

From the Premarital Screening Program, it was 
found that almost 90% of couples declared high-risk 
married each other despite being aware of the risk. 
However, in an updated analysis reported in this issue 
of the Annals from the Premarital Screening Program 
the frequency of at-risk couples significantly decreased 
by approximately 60% with the frequency of voluntary 
cancellations of at-risk marriage proposals significantly 
increasing by 5-fold over 6 years.' This illustrates the 
significant success of the Saudi Premarital program in 
primary prevention of at-risk marriages to reduce the 
incidence of inherited disease. However, for a disease 
such as SCD, where early intervention is required to re- 
duce the early morbidity and mortality associated with 
this disease, screening individuals earlier and integrat- 
ing SCD with the neonatal screening program will add 
an interventional as well as a preventative role. This may 
be particularly true in the more severe ‘Benin’ haplotype 
prevalent in the Western province. There is evidence 
that neonatal screening for SCD, when linked to timely 
diagnostic testing, parental education, and comprehen- 


sive care, markedly reduces SCD morbidity and mortal- 


ity? 

A number of economic studies have questioned the 
cost-effectiveness of screening for SCD in the United 
States and England and concluded that universal SCD 
screening at the national level met conventional criteria 
for cost-effectiveness.? Universal screening vs targeted 
screening has been shown to identify more infants with 
disease and prevent more deaths, and is cost effective in 
areas in which sickle trait occurs in 7 to 15 per 1000 
births.^^ With an estimated prevalence of 4.2% of 
sickle-cell trait in Saudi Arabia, the cost effectiveness of 
newborn screening is at least three fold greater. 

From a recent statement by the World Health 
Organization, the most valid measure to study the im- 
pact of SCD on public health is under-5 years old mor- 
tality. SCD contributes the equivalent of 5% of under-5 
deaths in the African continent, more than 996 of such 
deaths in West Africa, and up to 1696 of under-5 deaths 
in individual West African countries." An increasing 
number of affected children currently survive five years 
of age but remain at risk of premature death, and 48% 
of patients surviving into adulthood have chronic organ 
dysfunction.’ 

Information on impact of SCD on under-five mor- 
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tality in Saudi Arabia is absent and studies on mortality 
patterns are limited. However, hospital-based studies 
from the Eastern province show that 73% of deaths oc- 
cur under the age of 30 years, with acute chest syndrome 
followed by infection as the major cause of deaths." 

Neonatal diagnosis allows provision of simple pro- 
tective measures, including information for the parents, 
prophylaxis with penicillin, hydroxyurea, and trans- 
fusion therapy, all giving a better quality of life.?^ 
Neonatal diagnosis is useful only when there is appro- 
priate counseling for the parents and adequate primary 
and follow-up care for those affected. 


Clinical epidemiology of sickle cell disease in Saudi 
Arabia 

The clinical manifestations of SCD are unpredictable 
and variable. Recently, two clinical phenotypes of SCD 
have been described." In the hemolysis-associated phe- 
notype, the characteristics are severe anemia, leg ulcers, 
and pulmonary hypertension. In the vaso-occlusion-re- 
lated phenotype, the episodes of pain, acute chest syn- 
drome, splenic infarction, stroke, and avascular necrosis 
of joints predominate. Endothelial dysfunction and vas- 
culopathy also occur in SCD. Although its course is un- 
predictable, the disease is often associated with substan- 
tial morbidity, a decreased life span, and a poor quality 
of life. The risk of early death is highest among patients 
who have had severe complications, such as recurrent 
acute chest syndrome, renal failure, and pulmonary hy- 
pertension.^? [n contrast, many affected individuals 
have a good quality of life, and additional genetic and 
environmental factors may reduce the severity of the dis- 
ease in some parts of the world. 

The clinical phenotype of SCD in Saudi Arabia has 
two major forms (Table 2). Eastern patients have more 
deletional alpha thalassemia, higher total hemoglobin 
and fetal hemoglobin levels, and lower hemoglobin A2, 
mean cell volume, reticulocytes, and platelet counts." 
Clinically, the disease carries a mild or benign pheno- 
type. However, benign is a relative term as patients with 
this type of disease have a different spectrum of disease 
with its acquired problems. For example, SCD patients 
from the Eastern province have a 2796 risk of avascular 
necrosis of the femoral head compared with 8% to 12% 
in the African type? 
reported in 50% to 80% of patients, resulting in a higher 
risk of splenic complications such as sequestration crisis, 


Late persistent splenomegaly is 


chronic hypersplenism, splenic infarction and abscess, 
trauma, and rupture, and 20% required splenectomy.*”*! 
In the Western province, the frequency of splenomegaly 
is significantly less frequent.??' Acute chest syndrome 


in SCD children less than 12 years of age occurs less 
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Table 2. Clinical phenotypes of SCD in Saudi Arabia: Eastern vs 
Western regions. 


Haplotype Arab-Indian Benin 
ا‎ T More Less 
Clinical severity Mild Severe 
Avascular necrosis of Î Uncommön 
femoral head 

T Common Uncommon 
Acute chest syndrome Less More 
Pee معن‎ acute chest tase More 
Dactylitis Less More 
Painful crisis Late Early 
Stroke” Less’ More’ 
Silent brain infarct’ Late” Early’ 
Body build Normal Low 
Priapism Uncommon Uncommon 
Leg ulcers Uncommon Uncommon 
Baseline hemoglobin level Higher Lower 
Hemoglobin F level Higher Lower 





‘Studies are limited on stroke and silent brain infarcts but this is suggested as 
explained in the text. 


commonly in the East compared with the West (7.7— 
13.4% vs 22.6%, respectively) and recurrence rate is sig- 
nificantly lower in patients from the Eastern province.” 
However, the difference in mortality rate from acute 
chest syndrome between both regions was not statisti- 
cally significant. ^"? Patients from the Eastern province 
had a more normal body build and greater subscapular 
skin fold.? Priapism and leg ulcers are relatively uncom- 
mon in both regions in Saudi Arabia. 

Dactylitis was significantly more common among 
patients from the Western province." However, painful 
crisis affected equal proportions of patients in the two 
regions, although the onset was significantly later in age 
in Eastern patients." This later onset suggests that SCD- 
related complications in the Eastern province may be de- 
layed rather than totally ameliorated. This is also suggest- 
ed from studies originating from Kuwait. In one study, 
complications rarely occurred before 5 years of age when 
the hemoglobin F level was approximately 3096, but with 
increasing age and decline in hemoglobin F level, clini- 
cal complications start occurring.^* This is also illustrated 


SICKLE CELL DISEASE 


in another article studying the prevalence of silent brain 
infarcts in SCD in Kuwait where the prevalence of silent 
brain infarcts before 17 years of age was 3.396, whereas 
the prevalence was 20% at a median age of 31.8 years. 6 
This is in contrast to reports from the Cooperative Study 
of SCD, in which the baseline prevalence of silent brain 
infarcts was 21.8% for children aged 6 to 19 years, with 
most infarcts occurring before 6 years of age in girls and 
with increasing prevalence until 10 years of age in boys.” 
This suggests that silent brain infarcts in the Arab-Indian 
haplotype occur with a similar prevalence to that report- 
ed in the African haplotype but in an older age group. 

Overt stroke occurs in 7% to 13% of children with 
SCD and can lead to motor disability, neuropsychologi- 
cal impairment, and death.” Studies on the incidence of 
stroke in SCD in Saudi Arabia are limited. From a hospi- 
tal-based study of SCD from the Western part of Saudi 
Arabia, the incidence of overt stroke in children up to the 
age of 12 years was 9.4%.” Information on the incidence 
of stroke in children with SCD from the Eastern part of 
Saudi Arabia is lacking but may be lower." However, pa- 
tients with SCD in the Eastern province who are homo- 
zygous for the G6PD Mediterranean S188F mutation 
were at a significantly higher risk of developing stroke." 
This underscores the effect of genetic modifiers even on a 
‘benign haplotype. 

Therefore, the clinical phenotype of SCD in Saudi 
Arabia is different. The disease in the Western province 
is more severe, consistent with the Benin haplotype. 
Although the disease in the Eastern province has many 
mild features, splenic complications and bone pathol- 
ogy are more common; in addition, complications such 
as pain crisis and vasculopathy occur at a later age. This 
highlights the need for long-term comprehensive care 
with special attention and timely screening of SCD- 
related complications in each region. Further long-term 
morbidity and mortality studies at a national level are 
needed to study the morbidity and mortality patterns 
and the effect of standardized comprehensive and sup- 
portive care programs. 


Future directions and conclusion 

SCD is prevalent in Saudi Arabia and is probably un- 
derestimated. The variable genetic origin and variable 
clinical phenotype of SCD between the East and West 
parts of Saudi Arabia make it possible to further pursue 
research on genetic, clinical, and environmental modifiers 
of SCD. There is a need for systematic, prospective stud- 
ies that document the prevalence, molecular and clinical 
epidemiology of SCD in different areas of Saudi Arabia 
to help predict disease severity, risk stratify patients to re- 
ceive early intensive care or continued symptomatic care, 
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and describe the problems currently faced by patients af- 


fected with SCD in Saudi Arabia. 


Initial research efforts should probably focus on new- 
born screening to study the true prevalence and impact of 
SCD in Saudi Arabia, transfusion practice, and the effect 
of multigenic and environmental factors on morbidity and 
mortality patterns. Particular emphasis should be given to 
the factors that are already suspected to play a major role 
in SCD-associated morbidity and mortality, such as infec- 
tion, acute chest syndrome, and stroke, for which poten- 
tial prophylactic and treatment options already exist??? 
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Percutaneous vertebroplasty, among various other options, has become a mainstay in the management 
of osteoporotic and malignant vertebral fractures. The purpose of this article is to describe complications 
arising from the procedure, which can be classified as mild, which may include a temporary increase 
in pain and transient hypotension; moderate, including infection and extravasation of cement into the 
foraminal, epidural or dural space; and severe such as cement leakage in the paravertebral veins, lead- 
ing to pulmonary embolism, cardiac perforation, cerebral embolism or even death. Vertebroplasty is not 
a procedure without complications. The article defines them and describes methods to minimize them. 





ercutaneous vertebroplasty, among various oth- 

er options, has become a mainstay in the man- 

agement of osteoporotic and malignant verte- 
bral fractures. When vertebroplasty is performed, careful 
attention to the anatomic structures is of utmost impor- 
tance. Mild complications include temporary pain after 
the procedure and cement leakage in the intervertebral 
disc space and into paravertebral soft tissues. Moderate 
complications include infection and cement leak into the 
epidural space. Severe complications include leak into 
the paravertebral veins, leading to pulmonary embolism, 
cerebral embolism or cardiac perforation. The complica- 
tions of vertebroplasty can be classified as follows: mild, 
moderate and severe. 


Mild complications 

The following are considered mild complications: a tem- 
porary increase in pain after the procedure; transient 
arterial hypotension; cement leakage into the interverte- 
bral disc space, of little or no clinical consequence, or into 
the paravertebral soft tissues; and an increased risk for 
new fractures. 

Temporary increase in pain following vertebroplasty 
is infrequently encountered, It is a consequence of in- 
flammatory reaction due to heat generated by polymer- 
ization of methyl methacrylate.’ Although it rarely lasts 
for more than a few hours, it can be easily managed with 
analgesics (steroidal or nonsteroidal). 

Transient arterial hypotension is a rare complication“ 
that can be induced by polymethyl methacrylate injec- 
tion during percutaneous vertebroplasty; and although 


jacent to those previously treated (Figure 3) 


there is no clear explanation of the mechanism, it re- 
sponds well to supportive measures and is self-limited. 
Cement leakage into the disc during vertebroplasty 
(Figure 1), although of no definite clinical consequence, 
has a theoretical increase in the risk of subsequent frac- 
tures of adjacent vertebral bodies’; therefore, it is advised 
to place the needle laterally and far from the center of the 
vertebra in a centrally located fracture,** and to adjust 
the cement consistency so that the cement is more vis- 
cous, making it less prone to leak.’ Furthermore, adjust- 
ing to smaller volumes of cement may also decrease the 
risk of leakage (and probably still provide sufficient sta- 
bility and pain relief’; in addition, cessation of injection 
immediately when disc leakage occurs may be of ben- 
efit.’ Cement leakage into the paravertebral soft tissues 
occurs in 6% to 52% of cases? and is usually of no clinical 
significance, with rare reports of peripheral neuropathy 
(Figures 2a, b). A substantial number of patients with 
osteoporosis develop new fractures after the procedure; 
two-thirds of these new fractures occur in a vertebra ad- 


9 


Moderate complications 
These include infection, cement leak into the epidural/ 
foraminal space and misplaced needle in the tract. 
Infection is a risk in any percutaneous procedure. It 
is a complication that can be eliminated or minimized. 
Possible results of infection are discitis, osteomyelitis; 
or even an epidural infection" can occur and can be 
catastrophic with surgery required to remove the cement 
which serves as a nidus for infection."! 
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Figure 1. Lateral fluorascopic view in a 49-year-old man with 
osteoporotic fracture of L3. Needle is in the anterior aspect of 
the vertebral body with cement extravasating into the L2/3 disc 
space (arrow). 





Figure 3. Coronal reformat CT shows a new fracture of T11 
(arrow) in a 66-year-old osteoporotic woman who had undergone 
percutaneous vertebroplasty of T9 and T10 3 months ago, 
presenting with new severe back pain. 
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Figure 2. (a) Axial CT scan of a 19-year-old female with heavy 
steroid use for Wegner granulomatosis, 30 minutes post- 
vertebroplasty, showing cement leak into the paravertebral soft 
tissues (arrows) and muscles. (h) Sagittal reformat CT scan in 
the same patient; arrow shows the extent of the leak. 





Figure 4. Lateral fluoroscopic image during placement of an 
osteoplasty needle for vertebroplasty of T11 in a 49-year-old 
osteoporotic man. Arrow shows an epidural leak. 





Figure 5. CT scan of the thoracolumbar spine post-vertebroplasty. 
Arrow points to the foraminal leak. 
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Figure 6. CT scan of the thoracic spine in a 79-year-old woman 
who underwent vertebroplasty of T11. Arrow points to lamina 
puncture instead of pedicle in this post-procedure CT. 








dh 


Figure 7. Lateral fluoroscopic view in a 77-year-old osteoporotic 
woman who suffered a fracture of T11 and T12, with arrow 
pointing to a paravertebral venous leak. 
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Figure 8. Non-enhanced CT scan of chest done in a 45-year-old 
woman who underwent vertebroplasty of L4 the previous day. 
She was complaining of chest pain and dyspnea. Arrow points to 
8 pulmonary cement embolus. 


Extravasation of cement into the epidural (Figure 4) 
or foraminal space (Figure 5) is a rare complication. 
Most cases are clinically silent if not for post-procedure 
CT. The prevalence may be as high as 4096.5! Chiras 
et al reported paraplegia due to cement-related spinal 
cord compression to occur in only 0.4% of patients. 
Needle traversing of the lamina instead of the pedicle 
can occur, especially in the thoracic vertebra, where the 
pedicle is smaller, and can lead to catastrophic complica- 


tions (Figure 6). 


Severe complications 
Severe complications are usually related to cement leak- 
age into the paravertebral veins leading to pulmonary 
embolism, cardiac perforation, cerebral embolism and 
even death. Paravertebral venous leak can be due to a 
combination of highly vascular lesions and liquid con- 
sistency of the cement. This leak may also produce ra- 
dicular pain (Figure 7). Pulmonary cement embolism 
(Figure 8) is a rare complication of vertebroplasty.'^ It 
can be asymptomatic and is reported to occur in up to 
4.6% of the cases and is directly related to the frequency 
of paravertebral venous leak, but not to the number of 
vertebral bodies treated." If symptomatic, then classi- 
cal findings of chest discomfort, hypotension, dyspnea 
would be observed.'* Onset can be immediate or delayed 
and ultimately can lead to death.” It is managed with 
oxygen inhalation; short-term anticoagulation therapy; 
IV steroid therapy; or in severe cases, IV steroid therapy 
with catheter-aided interventional techniques.'?”! 
Cardiac perforation is an extremely rare complica- 
tion of vertebroplasty, with only one case report in the 
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literature, and is potentially fatal and a cause of hemo- 
pericardium and tamponade.” Cerebral embolus has 
been reported to occur and is attributed to fat emboli 
from raised intramedullary pressure during cementa- 
tion.? When systemic embolus is seen, it is attributed 
to paradoxical cerebral arterial embolization of cement 
via a patent foramen ovale.” Sudden cardiovascular col- 
lapse and death during this procedure have been report- 
ed. Autopsy results demonstrate fat, bone spicules, and 
polymethyl methacrylate in the lungs.” 
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Techniques to minimize complications 

Techniques include (a) choosing a transpedicular route 
in the lumbar spine and choosing the costovertebral 
junction in the thoracic spine, (b) avoiding a cortical 
breach whenever possible, (c) optimizing opacification 
of cement by following the manufacturer recommenda- 
tions and by not altering recommended proportions of 
powder polymer and liquid polymer, and (d) defining 
optimal cement viscosity before injection. If cement leak- 
age occurs, cessation of the procedure is recommended. 
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A nongerminomatous germ cell tumor occurring in the brain parenchyma is extremely rare. A 2-year-old 


boy presented with symptoms of abnormal movements in the hand and mouth. MRI scanning revealed 
a lesion occupying the left temporoparietal region. Craniotomy was performed and the tumor was re- 
moved by en bloc resection. Histological examination revealed that the tumor was arranged in a reticular 
pattern, and Schiller-Duval bodies were evident at the center of the tumor. Immunohistochemical study 


showed that the tumor cells were positive for alpha-fetoprotein and vimentin, but negative for glial fibril- 


lary acidic protein. The histological diagnosis was pure yolk sac tumor). 





olk sac tumors can rarely present intracranially. 

Typically, they are located midline in the pineal 

region or the suprasellar region, but curiously, 
this has not been the case in an increasing number of 
reports. Primary intracranial yolk sac tumor, arising 
within the substance of the brain, is exceedingly rare 
but has been well reported. We report this case as an 
example of this interesting phenomenon, which can be 
confusing for the pathologist and radiologist. 


Figure 1. Precontrast transaxial images of the brain demonstrate high-density intra- 
axial para-midline left temporoparietal mass (star) with two foci of calcifications 
(arrow); perilesional edema is seen as hypodensity. 
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CASE 

A 2-year-old boy was admitted to King Hussein 
Medical Center, Jordan, in 2005, with focal epileptic 
seizure. He complained of abnormal jerky movements 
in the mouth and the right hand. He had recurrent epi- 
sodes of vomiting. Physical examination showed papill- 
edema, partial third nerve palsy and a positive Babinski 
sign, along with fine shaky movements in the right hand 
and mouth. CT and MRI scans with contrast were per- 
formed, which demonstrated a tumor located within 
the left temporoparietal lobe (Figures 1, 2). An elective 
surgery was scheduled, and the tumor was resected and 
sent for histopathology. Histopathologic examination 
showed a tumor with different patterns. Reticular, cystic 
and solid sheets were all prevalent (Figure 3). The cells 
were relatively large, with a clear cytoplasm and vesicu- 
lar nuclei. Scattered mitotic activities were noted. At the 
center of the tumor, Schiller-Duval bodies were evident 
(Figure 4). Periodic acid-Schiff stain showed intracyto- 
plasmic and extracellular eosinophilic globules, which 
were diastase resistant. Immunohistochemical study is 
shown in Figure 5. The final diagnosis was pure yolk sac 
tumor. A thorough imaging study of the chest, abdo- 
men, pelvis and testes failed to detect any primary tu- 
mor. Hence the diagnosis was changed to pure primary 
intracranial yolk sac tumor. 
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Figure 2. Axial (a), coronal (b) and sagittal postcontrast TIWI MRIs of the brain for the 





and eosin stain, x40). 


same patient demonstrate homogenous enhancement of the lesion with surrounding 
vasogenic edema. The lesion appears off-midline and deforming the trigone of the left 


lateral ventricle. 











Figure 4. Schiller-Duval bodies: bilayered festoons of cells 
surrounding a fibrovascular core, reminiscent of primitive 
glomeruli that are characteristic of yolk sac tumors (arrows) 
(hematoxylin and eosin stain, x200). 


DISCUSSION 

Intracranial germ cell tumors are rare and constitute less 
than 2% of all intracranial neoplastic lesions." Among 
these, pure yolk sac tumor is rare. It typically presents in 
the pineal region or the suprasellar area.* Other unusual 
sites for presentation have been described, including the 
cerebellum,’ fourth ventricle,’ and frontal lobe. To the 
best of our knowledge, previously only one case has been 
reported of tumor to arise from the temporoparietal 
lobe.’ Primary spinal cord yolk sac tumor has also been 


reported. 
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Figure 5. The tumor cells are positive for alpha-fetoprotein and 
vimentin but negative for glial fibrillary acid protein. Periodic acid 
Schiff-positive diastase-resistant globules are evident. 


The clinical symptoms of primary intracranial yolk 
sac tumors depend on their anatomic location. Those of 
the pineal gland present with increased intracranial pres- 
sure. In our case, the patient complained of abnormal 
mouth and right hand movements and increased intra- 
cranial pressure. A test for serum level of alpha-fetopro- 
tein (AFP) was not performed as the diagnosis was not 
expected. 

While the 5-year survival in cases of intracranial germ 
cell tumor is over 90%, the prognosis in cases of yolk sac 


tumor is relatively poorer than in cases of germinoma.” 


Figure 3. The tumor shows an intervening meshwork of irregular 
tissue spaces and anastomosing channels. Cystic spaces 
(arrows) and solid areas are also formed (stars) (hematoxylin 
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Case report 


It has been shown that there is a strong tendency for 
spread via cerebrospinal fluid.? A combination of sur- 
gical resection, chemotherapy and radiotherapy is rec- 
ommended.’ In our patient, the post-surgery MRI fol- 
low-up, 1 and 3 years later, showed no residual tumor. 
Because of the parents’ wish, neither chemotherapy nor 
radiotherapy was used, and the patient was tumor free 
since the time of surgery. 

Primary intracranial yolk sac tumor has an interest- 
ing pathogenesis. The current proposed theory is relat- 
ed to the aberrant migration of primordial germ cells. 


YOLK SAC TUMOR 


As these cells normally migrate to the primitive gonadal 
folds during embryogenesis, misplacement from mid- 
line may occur, giving rise to extragonadal germ cell 
tumors.’ 

We conclude that pathologists should be aware that 
primary intracranial yolk sac tumors can present at un- 
usual anatomic sites, and such awareness will aid in the 
diagnosis, if encountered, in difficult cases, especially 
when dealing with a frozen section. Another notewor- 
thy observation in our case is the relatively good course 
of disease with surgical treatment alone. 
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Spontaneous spinal epidural hematoma is an uncommon cause of cord compression in children, espe- 
cially in infants. An 8-month-old infant was admitted to our hospital for a 40-day history of paraparesis in 
the lower extremities. This rapidly progressed to paraparesis with an inability to move the lower extremi- 
ties. MRI of the cervicothoracic spine revealed an epidural mass with compression of the spinal cord. 
The infant underwent C7-T3 total laminectomies. The pathology and postoperative MRI confirmed spinal 
epidural hematoma from a vascular malformation. We present the case to highlight the significance of 
recognizing this chronic spontaneous spinal epidural hematoma and discuss the diagnosis, treatment 


options and prognosis. 


pontaneous spinal epidural hematoma is a rela- 

tively rare but disabling disease. Its incidence 

was found to account for 0.3% to 0.9% of all 
spinal epidural space-occupying lesions.’ Spontaneous 
cervicothoracic epidural hematomas of the spinal ca- 
nal during childhood are less rare. We report the rare 
case of spontaneous chronic cervicothoracic epidural 
hematoma in an infant. Our literature review revealed 
that this case is the youngest patient reported to have 
spinal cord compression secondary to spontaneous 
epidural hematoma. The hematoma and spinal cord 
compression were diagnosed by MRI, and the pathol- 
ogy was confirmed by postoperative histopathological 
analysis. 


CASE 

An 8-month-old infant was admitted to our hospital 
for a 40-day history of paraparesis in the lower ex- 
tremities. This rapidly progressed to paraparesis with 
an inability to move the lower extremities. The initial 
symptoms were manifested as irritability and crying. 
His parents found that the infants lower extremities 
were very stiff and hence sent him to the local hos- 
pital for treatment. During the treatment in the hos- 
pital, symptoms resolved spontaneously over a period 
of hours. Twenty days later, the patient rapidly pro- 
gressed to paraparesis with an inability to move the 
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lower extremities. The clinic presentations led the doc- 
tors to make an incorrect diagnosis of cerebral palsy. 

Familial and past medical history was not signifi- 
cant for any major illnesses, congenital abnormalities 
or genetic syndromes. The infant had never undergone 
any invasive spinal procedures. Physical examination 
revealed normal upper extremity motion, There was 
tone in the left leg but no antigravity movement, and 
the right leg had only flicker movements. Muscular 
tone of the lower extremities was high. The sensory 
functions were impaired in all modalities evaluated. 
Because the patient was too young to act in concert 
with our doctors, we could not assess the sensory level 
accurately. Normal upper extremity reflexes were pres- 
ent. Patellar reflexes and deep tendon reflexes were 
active. Bilateral positive Babinski signs were pres- 
ent. All blood and coagulation tests (platelet counts, 
prothrombin time and partial thromboplastin time) 
showed normal values at that time. 

Plain radiographs of the spine and chest were nor- 
mal. MRI of the cervicothoracic spine revealed an epi- 
dural mass with compression of the spinal cord. On 
sagittal T 1-weighted images and T2-weighted images 
(Figures 1a, 1b), the mass was epidural and within 
the spinal canal and spanned four vertebral segments 
(C7-T3). On axial images (Figure 2), the mass caused 
marked compression of the spinal cord, displacing it 
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anteriorly and to the right. The mass appeared to be 
inhomogeneous. The presence of low-signal hemosid- 
erin in the inhomogeneous mass revealed the epidu- 
ral hematoma had formed some days previously. These 
findings were consistent with an epidural hematoma. 
The infant underwent C7-T3 coral laminectomies. 
Upon removal of the laminae, there was an angioma-like 
vascular mass on the dorsal surface of the spinal dura ma- 
ter. After incision of the angiomaclike vascular mass, there 
was an egress of liquefied and solid blood (Figure 3a). 
The mass had no vascular connection to the spinal cord 
and did not penetrate the dura mater. The lesion was 
totally resected from the dural surface. The epidural 
space was irrigated free of blood, and a small rubber 
catheter was passed cephalad and caudal to assure com- 
plete spinal cord decompression. The mass material was 
coated with blood, and no vessels could be grossly seen. 
Histopathological analysis of the mass revealed a vas- 
cular malformation (Figure 3b). Postoperative MRI of 


the cervicothoracic spine revealed extradural vascular 
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malformation. 

The patient had an uneventful postoperative course. 
Ihe pain abated within the first 72 hours. Neurological 
examination revealed resolution of hyperreflexia, and 
he gradually regained strength, making a satisfactory 
recovery during the 20 days of follow-up. Four months 
after che C7-T3 total laminectomies, an MRI revealed 
no evidence of the compression of the spinal cord on 
serial imaging. The patient returned to live as a normal 
child with no significant symptoms and remains neuro- 
logically intact. 


DISCUSSION 

Spontaneous spinal epidural hematoma (SSEH) is an 
idiopathic accumulation of blood in the vertebral epi- 
dural space. It has been reported in all age groups, but 
it is most frequent after the fourth or fifth decade It 
is much less common in children, especially in infants. 
The most common site of SSEH in children, as recently 


documented in 27 cases, is C5-T1. This was also the 








Figures 1a,b. On sagittal T1-weighted images and T2-weighted images: the hyperintense mass spanned four vertebral segments (C7- 
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T3), and appeared to be inhomogeneous. The presence of low signal hemosiderin revealed the chronic SEH. 
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Figure 2. On axial images: The mass caused marked compression 
of the spinal cord, displacing it anteriorly and to the right. 


level involved in our patient. 

SSEHs can be acute or chronic. Chronic SSEH 
is defined as spinal compression for months or years. 
Compared to acute SSEHs, chronic forms are more 
rarely described and are generally located in the lum- 
bar spine." The rare chronic SSEHs of the cervical and 
thoracic spine described in the literature have a shorter 
progression of neurological symptoms,’ probably due 
to the narrower spinal canal and the lower tolerance of 
the cervical and thoracic neurological structures to the 
space-occupying effect of an organizing hematoma.” 
Our patient had chronic spontaneous cervicothoracic 
epidural hematoma. The rare case was probably because 
our patient was unusual in that he was too young to 
verbalize complaints of the pain and the neurological 
deficits. The symptoms resolved spontaneously during 
the first treatment, and a suspicion of cerebral palsy de- 
layed the correct diagnosis. 

Predisposing factors for spinal epidural hematoma 
are found only in 50% to 60% of cases. Although of- 
ten being suspected as a cause of spontaneous epidural 
hemorrhage, vascular malformations have rarely been 
demonstrated. In our patient, histopathological analysis 
of the mass and postoperative MRI of the cervicotho- 
racic spine revealed a vascular malformation. The case 
may be an important piece of evidence that confirms 
vascular malformation as a cause of spontaneous epi- 
dural hemorrhage. 

The clinical symptoms depend on the level of the 
hematoma.” The first symptom is usually pain, and it 
can either be localized to the level of the hematoma or 
be radicular in nature. In younger children, the initial 
symptoms can be nonspecific and can manifest as irrita- 
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Figure 3a. After incision of the angioma-like vascular mass, 
there was an egress of liquefied and solid blood. 








Figure 3b. Histopathological analysis of the mass revealed a 
vascular malformation. 


bility and crying, especially in an infant.’ Neurological 
deficits such as severe weakness and a change in sensory 
level may develop some hours or even days after the ini- 
tial pain. Although our patient had similar initial symp- 


toms and progression of neurological symptoms, he was 
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too young to verbalize complaints of the pain and the 
neurological deficits. Similar clinical presentations 
lead some doctors to suspect cerebral palsy. Without 
a correct diagnosis and early surgical intervention, our 
patient rapidly progressed to paraparesis with an in- 
ability to move the lower extremities. 

MRI represents the diagnostic gold standard for 
SSEH."? The T1 and T2 intensity patterns are both 
equally helpful in discriminating against almost all 
other vertebral space-occupying lesions. Chronic 
epidural hematomas typically appear hyperintense 
in both T1- and T2-weighted images.” Due to the 
doctor suspecting cerebral palsy, our patient only had 
MRI of the skull before he was admitted to our hos- 
pital. 

In general, the bleeding episode should be self- 
limited; and in most cases of acute spinal epidural he- 
matomas, symptoms arise immediately in proportion 
to the size of the lesion and according to its location 
along the spinal cord. However, chronic spinal epidu- 
ral hematomas could occur such that they produce few 
or no immediate symptoms or signs and even then go 
on to very slowly evolve over months. 
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Paget disease of the bone is a chronic disease characterized by accelerated bone turnover with abnormal 
repair leading to expansion, pain and deformities. The disease is common in the West, but little if any 
information is available on its existence in the Arab world, including Saudi Arabia. We present four cases 
of Saudi patients with Paget disease with variable presentations. The first case, a 63-year-old woman with 
a history of papillary thyroid cancer, presented with bone, shoulder and chest wall pain and foci of up- 
take in the ribs and skull that were thought to be metastases, indicating the possibility of diagnostic dif- 
ficulty in a patient with history of malignancy. Bone biopsy confirmed the diagnosis of Paget disease. The 
second case was a 47-year-old asymptomatic woman with an elevated alkaline phosphatase of 427 U/L, 
a common presentation but at an unusual age. Plain x-rays and bone scan confirmed the diagnosis. The 
third case was a 43-year-old man who presented with hearing impairment and right knee osteoarthritis, 
unusual presentations at a young age leading to a delay in diagnosis. The fourth case was a 45-year-old 
man who presented with sacroiliac pain and normal biochemical values, including a normal alkaline 
phosphatase. Bone biopsy unexpectedly revealed features of Paget disease, which evolved over time into 
a classical form. A common feature in all except the first case was the relatively young age. Paget disease 


does exist in Saudi Arabia, and it should be considered in the differential diagnosis of similar cases. 





aget disease of the bone is a chronic skeletal 

disorder characterized by areas of osteoclast- 

mediated increased bone resorption followed 
by a disorderly osteoblast-mediated bone repair.’ This 
process of abnormal bone remodeling leads to areas of 
bone expansion and distortion accompanied by pain, 
increased risk of fracture, deformities, compression of 
adjacent structures and rarely, neoplastic transforma- 
tion.’ The disease affects mostly middle-aged-to-elderly 
individuals, with a slight male predominance.” Paget 
disease affects mostly whites and is most prevalent in 
western Europe and North America.’ It is also com- 
mon in Australia and New Zealand, but its prevalence 
in other races is much lower.’ In Saudi Arabia, the prev- 
alence of the disease is believed to be very low, but there 
are no epidemiological studies to document the exact 
prevalence of the disease. An extensive Medline search 
yielded only a single case report from Saudi Arabia pub- 
lished in 1985 and a few cases in Arab Bedouins from 
occupied Palestine. While it is likely that the disease 
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has low prevalence in this part of the world, it is also 
possible that it is overlooked and that many cases of 
Paget disease are missed. This is likely since the disease 
is frequently asymptomatic^? and its consideration in 
the differential diagnosis of bone pain or asymptomatic 
elevation of alkaline phosphatase is infrequent. In this 
report, we present a case series of four Saudi patients 
with Paget disease who had different presentations. To 
the best of our knowledge, this is the largest case series 
from an Arab country. Our aim is to remind physicians 
in this region of this “rare” disease and to highlight its 
variable presentations and the potential misdiagnosis, 
which may result in unnecessary tests and potentially 
serious interventions. 


CASE 1 

A 63-year-old woman was diagnosed with papillary 
thyroid carcinoma with tracheal invasion in 1998. At 
that time, she underwent total thyroidectomy with tra- 
cheal resection and primary anastomosis followed by 
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local external radiation therapy at a total dose of 6000 
cGy. Since she could not be isolated in a single room, 
she was not given radioactive iodine therapy. In April 
2000, she presented at a local hospital with severe local- 
ized bone pain, mainly in the shoulders and chest wall, 
and she was admitted. Investigations included a bone 
scan that showed multiple areas of increased uptake in 
the skull and ribs. Based on that, she was thought to 
have bone metastases from the previously diagnosed 
papillary thyroid cancer. She was referred to our hos- 
pital for further management. She gave no history of 
bone deformities, fractures, hearing impairment or 
chronic headache. Physical examination was remark- 
able for bony tenderness over the lower ribs bilater- 
ally. Laboratory investigations provided normal results 
except for a mildly elevated alkaline phosphatase, of 
165 U/L (normal range, 50-120 U/L). Serum calcium 
was 2.31 mmol/L (normal range, 2.1-2.60 mmol/L), 
albumin was 31 g/L (normal range, 28-46 g/L) and 
phosphate was 1.11 mmol/L (normal range, 0.8-1.45 
mmol/L). Parathyroid hormone was normal at 52 ng/ 
dL (normal range, 15-65 ng/dL), and 25-OH vitamin 
D was 45 nmol/L (normal range, 22-116 nmol/L). 
Serum thyroglobulin was less than 0.1 ng/dL; anti- 
thyroglobulin antibodies, 13 U/L (normal, <115 U/L); 
TSH (thyroid stimulating hormone), 2.92 mU/L (nor- 
mal range, 0.4-4.27 mU/L); and FT, (free thyroxine), 
14.6 pmol/L (normal range, 12-22 pmol/L). A radio- 
iodine whole-body scan 1 year earlier was negative 
with an undetectable thyroglobulin while off thyroid 


hormone therapy, with a TSH of 30 U/L and FT4 
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of 0.4 pmol/L, indicating complete remission of pap- 
illary thyroid cancer. Plain x-ray of the thoracic spine 
revealed compression fractures of thoracic vertebrae. A 
bone scan showed areas of increased uptake in parietal 
bone, ribs and thoracic vertebra, which were reported 
to be highly suggestive of bony metastases (Figure 1). 
CT of the skull showed multiple lytic and sclerotic le- 
sions (Figure 1b). Since the clinical picture was atypical 
for bone metastases with an undetectable thyroglobulin 
level, a negative whole-body scan and absence of lung 
metastases, it was decided to proceed with a bone bi- 
opsy from one of the rib lesions. This was done under 
CT guidance and showed a distorted bone structure 
with multinucleated osteoclasts in a picture consistent 
with the diagnosis of Paget disease. She was started on 
alendronate 20 mg orally daily, with significant symp- 
tomatic improvement and normalization of alkaline 
phosphatase over the next 3 months. She was lost for 


follow-up without explanation. 


CASE 2 

A 49-year-old woman was referred to an endocrine 
clinic for management of diabetes mellitus that was 
diagnosed 12 years earlier and hypothyroidism diag- 
nosed 4 years earlier. She was completely asymptomatic 
without bone pain or swelling, loss of height, fractures 
or hearing impairment. She had no hyperglycemic or 
hypoglycemic symptoms, hyperthyroid or hypothyroid 
symptoms or goiter. She was taking L-thyoxine 100 mcg 
daily, metformin 500 mg three times daily and gliclazide 


long-acting 90 mg daily. The physical examination was 
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Figure 1. Bone scan (1a) showing foci of increased activity in the ribs, skull, spine and CT skull (1b) showing thickened sclerotic and 


lytic lesions (arrow) consistent with Paget disease. 


Ann Saudi Med 31(3) May-June 2011 www.saudiannals.net 


PAGET DISEASE IN SAUDI ARABIA 

















- j f 
Nieves ملست‎ i Miei Pos ms 
- 
RT LAT LTLAT 





& 


0 


€ s 

















Figure 2. Bone scan (2a) showing extensive activity in the skull, spine and iliac crests. CT skull (2b) shows 


significant thickening and distortion with lytic areas. 


unremarkable, without evidence of bone deformity, ky- 
phoscoliosis or enlarged skull. Laboratory evaluation 
revealed a normal complete blood count, creatinine and 
electrolytes. Fasting blood sugar was 6.7 mmol/L; and 
glycated hemoglobin, 7.496. TSH was 1.4 U/L (normal 
range, 0.4-4.27 U/L). The only laboratory abnormality 
was an unexpectedly high serum alkaline phosphatase 
of 427 U/L (50-120). When repeated, it showed a 
similar elevation of 432 U/L. The workup to rule out 
hepatobiliary disease included ALT, AST, gamma-glu- 
tamyltransferase (GGT), bilirubin, a hepatitis C and B 
screen and ultrasound of the liver and biliary system; 
all had normal results. Consideration was given to the 
possibility of metabolic bone disease, and investiga- 
tions included serum calcium of 2.38 mmol/L; phos- 
phate, 1.29 mmol/L (normal range, 0.8-1.40 mmol/L); 


25-OH vitamin D, 32 nmol/L (normal range, 25-150 
99:9 


nmol/L); and parathyroid hormone, ng/dL (nor- 
mal range, 15-65 ng/dL). The possibility of metastases 
of unknown origin was another consideration. A bone 
scan revealed an increased uptake with an image and 
distribution consistent with Paget disease of the bone 


(Figure 2a). Plain x-rays and CT of the skull showed 
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Figure 3. Bone scan showing 
increased activity in the dorsal spine, 
knees, shoulder and ankles. 


typical bony changes of Paget disease (Figure 2b). The 
patient was treated with alendronate 40 mg daily for 6 
months, leading to normalization of alkaline phospha- 
tase. On follow up for about 4 years, she hada repeated- 
ly normal alkaline phosphatase and other biochemical 
and clinical parameters and faint activity of her disease 


on bone scans. 


CASE 3 

A 43-year-old man noticed a significant decrease in 
hearing over 1 year with no ear pain or discharge. He 
also complained of intermittent pain and occasional 
swelling in the right knee. An ear examination was un- 
remarkable, with intact drums and an absence of dis- 
charge. A knee examination revealed right knee effu- 
sion with mild tenderness. Laboratory evaluation was 
normal except for elevated alkaline phosphate, which 
was 319 U/L (normal range, 40-115 U/L), with nor- 
mal ALT, AST, and bilirubin. Serum calcium was 2.51 
mmol/L; phosphate, 1.10 mmol/L; 25-OH vitamin D, 
81 nmol/L (normal range, 25-150 nmol/L); and para- 
thyroid hormone, 20 ng/L (normal range, 15-65 ng/L). 
An audiogram was positive for sensorineural deafness. 
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Figure 4. Bone biopsy showing extensive deposition of osteoid 
with distortion of the bone structure and multinucleated 
osteoclasts. 


CT of the skull showed a sclerotic lesion in the tem- 
poral bone. X-rays of the knees showed osteoarthritic 
changes. Paget disease was suspected, and the bone scan 
showed typical changes of Paget disease (Figure 3). 
He was started on pamidronate 60 mg intravenously 
given twice over a 6-month period. He had significant 
improvement in alkaline phosphatase. A follow-up scan 
1 year after treatment showed improvement. 


CASE 4 


A 45-year-old man was referred to our institution in 
1989 with severe pain in the left sacroiliac region for the 
previous 3 months. He reported no other joint pains, 
skeletal deformities, fractures or hearing impairment. 
Physical findings were positive for tenderness over the 
sacroiliac joints but there were no other abnormalities. 
Systemic examination was unremarkable. Laboratory 
investigations showed normal alkaline phosphatase 
(106 U/L) with normal calcium, phosphate, parathy- 
roid hormone and 25-OH vitamin D. Tumor markers 
were all negative, including prostate-specific antigen. 
Plain x-ray showed sclerotic lesions in the left ileum, 
pubis, ischium and the fifth lumbar vertebra. A bone 
scan showed an increased uptake in the same areas, 
suggestive of bony metastases. Bone biopsy showed 
pagetoid bone changes (Figure 4). At the time of pre- 
sentation, the patient was treated with nonsteroidal 
anti-inammatory drugs. In 1992, he started having a 
gradual increase in alkaline phosphatase with worsen- 
ing of sacroiliac pains. He was started on etidronate 
400 mg twice daily, but continued to have active dis- 
ease. In 1993, he was treated with calcitonin 100 mg 
subcutaneously daily. He continued to have elevated 
alkaline phosphatase with pain in the lower back and 
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right maxillary area. In 1998, alendronate was approved 
by the FDA for management of Paget disease, so he was 
started on alendronate 40 mg orally daily. His symp- 
toms improved significantly, and alkaline phosphatase 
normalized over the next 2 years with remarkable im- 
provement in the bone scans. Alendronate was stopped, 
but he needed another 6-month course in 2008, which 
again led to control of his symptoms and normalization 
of alkaline phosphatase with significant improvement 
in the uptake on bone scan. 


DISCUSSION 


Paget disease of the bone, also known as osteitis defor- 
mans, was first described in a small group of patients 
in 1877 by Sir James Paget.’ It is a focal skeletal dis- 
order characterized by an accelerated bone turnover.” 
The incidence of Paget disease is difficult to estimate 
because most patients are asymptomatic. 519 The inci- 
dence appears to increase with age, and there seems to 
be a slight male preponderance.'! The disease is most 
common in nations with a large Anglo-Saxon popula- 
tion but is considered rare in other parts of the world." 
In Saudi Arabia, little information has been published 
about this disease. In this paper, we describe a series of 
four cases that illustrate some interesting aspects of this 
disease and its variable presentations. 

In the first case, the diagnosis was initially thought 
to be metastatic papillary thyroid cancer as the patient 
was known to have this disease before and the skele- 
ton is a well-known site for thyroid cancer metastases. 
Although there were some unusual features for metas- 
tases of papillary thyroid cancer, the initial aggressive 
features of the tumor could have justified acceptance of 
the presence of such metastases as the reason for the 
pain and the bone lesions on bone scan. Although bi- 
opsy is rarely needed in the diagnosis of Paget disease, 
when uncertainty remains, a bone biopsy can be diag- 
nostic.! 

The second case was a completely asymptomatic pa- 
tient with diabetes mellitus and hypothyroidism. She 
was unexpectedly found to have a significantly elevated 
alkaline phosphatase. Due to the rarity of this disease in 
this part of the world and the relatively young age of the 
patient, Paget disease was not considered initially, and 
more common diagnoses such as hepatobiliary disease 
and osteomalacia were initial considerations. It is only 
when the bone scan was done in a search for possible 
metastases from an unknown primary tumor that the 
diagnosis of Paget disease was clear. 

The third patient presented with hearing impair- 
ment and intermittent knee pain. The two complaints 
were not initially correlated, again because of the rarity 
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of Paget disease and the relatively young age of the pa- 
tient. It was only when a CT scan of the skull was done 
in the course of the diagnostic work up for deafness 
showed a sclerotic lesion in the skull that the diagnosis 
of Paget disease was considered, Although Paget disease 
is a disease of bone, involvement of adjacent joints with 
damage and deformity is not uncommon, especially of 
the hip and knee joints, and patients may present with 
osteoarthritis, ^? 

‘The fourth case was also that of a young man who 
presented with localized sacroiliac pain, and the initial 
impression was that of rheumatic or neoplastic disease. 
Interestingly, his initial alkaline phosphatase was nor- 
mal. The diagnosis came as a surprise on biopsy. Over 
the next several years, the patient displayed the typical 
features of Paget disease, including elevated alkaline 
phosphatase, pain and bone enlargement. Alkaline 
phosphatase is an excellent marker and the most com- 
mon biochemical abnormality in patients with Paget 
disease.’* It can be occasionally normal when the in- 
volved area is small or in patients who have been suc- 
cessfully treated.’ 

The cases described in this report highlight the im- 
_ portance of considering this diagnosis in similar cases 
and also suggest that Pagec disease might not be that 
rare in Saudi Arabia, but is probably overlooked in many 
instances. The relarively young age of our patients is an- 
other interesting aspect that is not well explained; it may 
have been an accidental finding. Alternatively, it may 
reflect the severity of the disease in these cases, leading 
to their presentation at a young age. Although the exact 
etiology of Paget disease is unknown, previous studies 
suggested that genetic and environmental factors may 
play a role in the pathogenesis." Viral infection has 
been suggested to play a pathogenetic role.’ Particles 
resembling those of paramyxovirus and nucleic acid se- 
quences of measles virus, respiratory syncytial virus and 
canine distemper virus have all been reported from pag- 
etic bones. However, this issue remains controversial as 
results have not been consistent and complete viruses 
could not be isolated from pagetic bone lesions. Studies 
in the West and Japan showed that between 5% and 40% 
of patients with Paget disease report first-degree rela- 


Ann Saud! Mad 31(3} May-June 2011 www.saudlannais.net 


Case report 


tives with the disease. In Saudi Arabia, the rate of con- 
sanguinity is common,” but Paget disease is considered 
a rare disease. In none of the four patients described in 
this report was there evidence of an infectious or genetic 
background. Although we did a bone biopsy in two of 
our four cases, it is generally not needed as the plain x- 
rays and bone scans usually suffice for the diagnosis.’ 
The two cases that had bone biopsy were unusual in 
their presentations, and biopsy was necessary to rule out 
the possibility of metastases in the first case and to char- 
acterize lesions on plain x-rays in the second case (pa- 
tient 4) as the patient was young with a normal alkaline 
phosphate and the diagnosis of Paget disease was not 
a consideration at that time. Bone scintigraphy is very 
useful, not only in suggesting the diagnosis, but also to 
assess its extent and to monitor response to therapy.” If 
malignancy is suspected in a pagetic lesion, MRI can be 
quite useful;? and if doubt remains, biopsy should be 
performed.! 

The majority of patients with Pager disease of bone 
remain asymptomatic and do not need treatment. 23 
Some asymptomatic patients may benefit from treat- 
ment, especially when the disease is quite active as in- 
dicated by the levels of alkaline phosphatase or other 
markers of bone turnover or when the bones involved are 
close to vital organs or bones in which the progression of 
the disease may lead to complications.?9? Patients with 
significant symptoms should also be treated.5?92*25 
Second-generation bisphosphonates have revolution- 
ized the management of this disease." This is exempli- 
fied by patient 4, whose disease remained inadequately 
controlled for years until he received a course of high- 
dose alendronate, which resulted in effective long-term 
control of the activity of the disease. 

In conclusion, we have presented four interesting cas- 
es of Saudi Arabian patients with Paget disease in whom 
the diagnosis was not suspected initially due to their 
unusual presentations and the widely held impression 
of the rarity of the disease in this region of the world. 
Although this study does not systematically assess the 
prevalence of the disease in the society, it suggests that 
this disease might not be that rare. Paget disease should 
taken into consideration in similar clinical situations. 


[23] 
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We report the case of a child who presented with a subcutaneous mass on the left side of the chest 
wall of one month's duration. The mass was painful and increasing in size over time. He had a history 
of weight loss and a decrease in appetite, but no history of fever or trauma. He had ingested raw camel 
milk, but had no history of contact with animals. He was diagnosed by the standard tube agglutination 
titer and tissue culture for brucellosis, treated with surgery and three months of antibrucella antibiotics. 
The report includes a brief review of the current pediatric literature to familiarize pediatricians with this 


uncommon presentation. 


uman brucellosis has a serious medical im- 

pact worldwide. The disease is caused by 

small, gram-negative, intracellular coccoba- 
cilli that are oxidase- and urease- positive. Transmission 
to humans occurs through the consumption of infect- 
ed, unpasteurized animal-milk products, or through 
direct contact with infected animal parts (such as the 
animal placenta by inoculation through ruptures of the 
skin and mucous membranes), and rarely through the 
inhalation of infected aerosolized particles. Airborne 
transmission of brucellosis has been studied as a bio- 
logic weapon. It is a systemic disease that can infect any 
organ system, causing different clinical manifestations. 
Practically every organ and system of the human body 
can be affected in brucellosis—a fact that underscores 
the importance of including brucellosis in the differen- 
tial diagnosis in areas of endemic disease, even if clinical 
features are not entirely compatible. 

The serum agglutination test remains the most pop- 
ular diagnostic tool for brucellosis. Titers above 1:160 
are considered diagnostic in conjunction with a com- 
patible clinical presentation. However, in areas where 
brucellosis is an endemic disease, using a titer of 1:320 
as diagnostic may be more specific. A high prevalence 
in certain geographic areas is well recognized, although 
largely under-diagnosed. Human brucellosis affects all 
age groups. Childhood brucellosis generally exhibits a 


more benign course in terms of the rate and severity of 
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complications and the response to treatment, but isolat- 
ed subcutaneous tissue involvement in children is rare. 


CASE 


A 7-year-old boy was referred to King Faisal Specialist 
Hospital and Research Centre with a complaint of a 
chest wall mass of 1-month duration to rule out malig- 
nancy. This mass was painful and increasing in size. He 
had a history of weight loss of about 1 kg and a decrease 
in appetite over the previous 1 month, but no history of 
fever or trauma. He had ingested raw camel milk, but 
had no history of contact with animals. Clinically he 
was comfortable, oriented, afebrile, not in pain or respi- 
ratory distress, with average body weight. His clinical 
examination was unremarkable except for a mass on the 
left chest wall, measuring about 54 cm, tender, firm, not 
fluctuating, mobile, with no skin changes. His labora- 
tory workup was as follows: white blood cell count was 
8.8x 10°/L, lymphocytes were 53%, absolute neutrophil 
was 42%, hemoglobin level was 9.9 g/dL and the plate- 
let count was 332x 10?/L. The erythrocyte sedimenta- 
tion rate was 54 mm/h. Alkaline phosphatase was 177 
IU/L. CT of the chest revealed a left chest wall mass 
with a layering effect (Figure 1) with a subpleural mass 
retrosternally (Figure 2). 

During surgery a subfascial swelling filled 
with a whitish fluid with a small cavity was found. 
Histopathological examination showed mixed inflam- 
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Figure 1. CT scan of the chest revealed a left chest wall mass‏ 
with layering effects.‏ 


mation with histiocytic/granulomatous reaction with 
a foci of necrosis. Brucella serology showed that the 
standard tube agglutination titer (STAT) was more 
than 20480 at first; 2-mercaptoethanol was more than 
1:20480. Fastidious tissue culture was reported as 
gram-negative coccobacilli identified as Brucella species. 
A peripheral blood culture for fastidious organism was 
discontinued at day 2 of incubation because of growth 
of coagulase-negative staphylococci, which was consid- 
ered a contaminant. The patient was started on antibru- 
cella treatment including trimethoprim/sulfamethoxa- 
zole of standard formulation (80 mg trimethoprim/400 
mg sulfamethoxazole) 2 tablets per day and rifampicin 
20 mg/kg/d for 3 months. 

Three months later, the patient was seen in the 
clinic in good condition; a repeat STAT was 1:5120. 
Repeated CT chest 6 months after the surgery was 
completely normal. 


DISCUSSION 


Brucellosis is a zoonotic disease that causes health 
problems in many areas worldwide,’ especially in the 
Mediterranean basin, Arabian Peninsula, Indian sub- 
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Figure 2. CT scan of the chest three months after treatment 
showed complete resolution of the mass. 


continent and parts of Mexico and Central and South 
America.’ Humans are accidental hosts. It is an occu- 
pational risk in adults working with livestock, while in 
children it is mainly foodborne.’ It is a systemic disease 
that can affect any part of the body,? with nonspecific 
complaints, with a paucity of physical findings, and 
with an onset that can be insidious or acute. Symptoms 
begin 2 to 4 weeks after exposure— mainly fever, sweat- 
ing, malaise, lethargy, anorexia and joint pains." 

Refusal to eat or to bear weight, failure to thrive and 
lassitude are the common complaints in young chil- 
dren. Brucellosis is a chronic granulomatous disease in 
which multisystem manifestations are well recognized. 
Although a case of brucellosis presenting with mass 
formation suggestive of tumor in soft tissue has been 
reported recently in an adult,” to the best our knowl- 
edge this is the first reported pediatric case of an isolat- 
ed subcutaneous tissue mass as the sole manifestation 
of brucellosis, an unusual presentation of brucellosis in 
a child. In endemic areas, brucellosis should always be 
considered in the differential diagnosis of subcutane- 
ous tissue mass even without any other constitutional 
symptoms. 
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16-year-old girl was admitted with acute on- 

set of abdominal pain associated with vomit- 

ing. [here was no abdominal distension, fever, 
jaundice or gastrointestinal bleeding. She had two simi- 
lar episodes in the preceding 6 months. On examina- 
tion, there was mild tenderness in the epigastrium. Her 
blood sugar, renal parameters, results of liver function 
tests and serum amylase were normal. The blood sam- 
ples collected for analysis are shown in Figure 1. Upper 
gastrointestinal endoscopy was unremarkable. 


What is your diagnosis? 





FOR THE ANSWER, VISIT: Figure 1. Blood sample collected for analysis 
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Comment on: Prevalence of 
diabetes mellitus in a Saudi 
community Ann Saudi Med 
2011;31(1):19-23 


To the Editor: The original ar- 
ticle published by Alqurashi et al in 
the January-February 2011 of the 
Annals.' provided valuable informa- 
tion regarding the most common 
non-communicable disease affect- 
ing the population in their produc- 
tive life. However, some limitations 
that we would like to point out in- 
clude: 

1) In the section on methodology, 
the characteristics of the popula- 
tion served by the department of 
primary care are not mentioned 
in the article. Moreover, it is not 
clear whether this department is 
the only center receiving patients 
from the defined geographical 
area since the availability, accessi- 
bility and acceptability factors re- 
lated to the services provided will 
affect the obtained prevalence as 
well as the profile (age, gender) of 
the diabetic patients. 

2) Statistical tests mentioned in the 
methodology include univariate 
analysis, t test, Pearson correla- 
tion and linear regression but re- 
sults do not show the application 
of any of these tests. 

3) In the results section authors 
have reported a total of 6024 pa- 
tients, but the total in the text as 
well as the Table 1 does not add 
up to this. In other words, au- 
thors have not mentioned about 
missing values. In Figure 1, the 
values given in x axis with regard 
to categorization of BMI are not 
correct (18.5-54.9). The refer- 
ence for the categorization of 
BML is not found in the article. 
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Reply 


We appreciate with interests raised 
by Dr. Jayadevan Sreedharan. 

The department of primary 
care shares medical care with 
the diabetic centre at the endo- 
crinology department. We felt it 
would be wise to involve cohorts 
of patients through the primary 
care department to avoid bias of 
including patients with diabetes 
that are followed by the diabetic 
centre. Moreover, the character- 
istic of the population were men- 
tioned in Table 1. There were 56 
patients excluded out of 6024 
patients screened as there was no 
documented history and labora- 
tory neither diabetic medications 
to document their history of dia- 
betes. 

Statistical tests mentioned in 
the methodology include univari- 
ate analysis, t test, Pearson corre- 
lation and linear regression that 
were used as indicated statistically 
and are shown in the results and 
the discussion sections. In Figure 
1, the values given in x axis with 
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regard to categorization of BMI 
are not correctly typed (18.5- 
54.9). The correct value is (18.5- 
24.9). We thank you for giving us 
the opportunity to respond and 
clarify such issues. 


Khalid Aljabri 
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Department of Internal Medicine, 
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Comment on: Early cho- 
lestasis in neonatal lupus 
erythematosus. Ann Saudi 
Med 2011; 31: 80-2 


To the Editor: I have two com- 
ments on the interesting case report 
by Shahian et al' on the early cho- 
lestasis in neonatal lupus erythe- 
matosus (NLE). First, Shahian et 
al' has added substantially to the 
scarcely reported cases of cholesta- 
sis in NLE in the first week of life.’ 
Actually, liver involvement has been 
noted incidentally in NLE, but it 
has generally been attributed to 
the hemodynamic compromise as 
a result of congenital heart block or 
systemic toxic reactions.’ Despite 
the overtly clinical jaundice and bio- 
chemically deranged hepatic profile 
in the studied case report,' liver bi- 
opsy, a critical diagnostic tool, was 
not contemplated. Various patho- 
logic changes could be revealed 
by liver biopsy including giant cell 
transformation, ductal obstruction, 
and extramedullary hematopoiesis. 
It is speculated that neonatal hepa- 
titis proceeding to hepatic fibrosis 


315 


may occur in NLE, analogous to 
the occurrence of “idiopathic” con- 
genital heart block. The neonatal 
hepatitis associated with NLE is a 
form distinguishable from the “idio- 
pathic” group.’ 

Second, I presume that the main 
pilar supporting the diagnosis 
of the NLE in the Shahian et al's 
case report! was the serologic tests, 
namely positive antinuclear anti- 
bodies, anti-Ro (SSA), and anti-La 
(SSB) antibodies. However, anti-ds 
DNA antibodies, anti-SM antibod- 
ies, and anti-U RNP antibodies 
were not detected. It is noteworthy 
that NLE could present with nega- 
tive anti-Ro (SSA), anti-La (SSB) 
antibodies but with positive anti- 
RNP antibodies. In such instances, 
NLE has atypical presentation. 
Moreover, though these infants are 
negative for anti-Ro and anti-La an- 
tibodies with immunodiffusion and 
ELISA techniques, these antibodies 
might be detectable by immunob- 
lotting.*” 
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Comment on: Outcome of 
a newborn hearing screen- 
ing program in a tertiary 
hospital in Malaysia: The 
first five years Ann Saudi 
Med 2011; 31: 24-8 


To the Editor: 
that the low prevalence of hearing 
impairment (HI) (0.09%) reported 
by Ahmad et al! is apparently pleas- 


ing, I presume that the actual preva- 
P 


Despite the fact 


lence is underestimated. Apart from 
the high default rate in the Ahmad 
et als study! (33.9% and 40.7% in 
the second and third screening, 
respectively), the following consid- 
erations must not be overlooked. 
The techniques used within the 
newborn hearing screening (NHS) 
in the Ahmad et al's study,’ notably 
transient evoked otoacoustic emis- 
sions (TEOAE) and automated au- 
ditory brainstem response (AABR) 
have limitations in HI detection. 
The protocols used in the NHS 
might have various specificities and 
false positive rates and, hence, alter 
the prevalence of HI. In a recent 
Brazilian study,’ the specificity and 
the false positive rate were assessed 
in three protocols of NHS: protocol 
1, NHS was carried out in 2 steps 
using TEOAE; protocol 2, NHS 
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was carried out in 2 steps using 
AABR; and protocol 3, NHS was 
carried out in 1 step, using the 2 pro- 
cedures, testing with TEOAE fol- 
lowed by a retest with AABR for all 
the newborns who did not pass the 
TEOAE testing. The study showed 
that the false positive rate and con- 
sequently specificity were better for 
the protocol using AABR, followed 
respectively by the protocol using 
TEOAE and using both TEOAE 
and AABR. Additionally, a semi- 
automated multiple auditory steady 
state responses (MSSR) screening 
system has recently shown prom- 
ising advantages. The diagnostic 
sensibility and the positive predic- 
tive values of the MSSR semi- 
automatic screening system were 
found to be 100% and 96%, respec- 
tively, with a specificity of 96% and 
negative predictive values of 10096. 
Therefore, it could be suggested as 
a better alternative than TEOAE 
and AABR for NHS. Additionally, 
HI might be hereditary and several 
hundred genes are implicated in its 
causation. A Malaysian study has 
shown that 2596 of deaf children 
had a mutation in their GJB2 gene 
and 62% of these children demon- 
strated V37I missense mutation.’ It 
is currently believed that combined 
audiological and molecular genetic 
screening might be helpful for the 
early detection of deafness, includ- 
ing those with only slightly manifest 
hearing loss at birth.” Considering 
the aforementioned remarks it is 
critical to better highlight the actual 
prevalence of HI and, consequently, 
allow institution of suitable early 
rehabilitation treatment or surgical 


intervention. 
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Improper aortic sinus- 
connected coronary 
artery: Ascertaining 

the course is essential 
(Comment on Ann Saudi 
Med 2010;1:81-3) 


To the Editor: In the January- 
February 2010 issue of this journal 
Yaymaci et al presented the case of 
54-year-old man in whom the con- 
coronary angiography 
performed because of exercise-in- 


ventional 


duced angina and dyspnea revealed 
a left aortic sinus-connected single 
coronary artery (single ostium). 
According to the authors both coro- 
nary arteries "followed their usual 
courses” and in the absence of hemo- 
dynamically significant atherosclero- 
sis the patient was managed medical- 
ly. My comments and opinion relate 
to the course of the right coronary 
artery (RCA) that has not been de- 


fined since its course at least proxi- 
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mally cannot be the usual one, as well 
as the management of the patient. 

An improper aortic sinus-con- 
nected coronary artery can take sev- 
eral courses to reach its dependent 
territory; these include the prepul- 
monic, interarterial, intraseptal and 
retroaortic.^? Accurate delineation 
of the course of ectopic coronary 
arteries is essential provided its 
pathophysiological, surgical and 
prognostic implications. The in- 
terarterial course, i.e., between the 
aortic root and pulmonary trunk, in 
particular, carries the greatest risk 
for adverse outcomes and specifi- 
cally exercise-related sudden death 
in the young? Other manifestations 
such as syncope, angina, myocar- 
dial infarction, pulmonary edema, 
dyspnea and palpitations are more 
prevalent among individuals aged 
30 to 35 years and older; they may 
not be related to exercise, but the 
onset of hypertension, aortic re- 
gurgitation or rapid weight gain. 
The culprit mechanism has been 
elucidated by Angelini et al,’ who 
showed with means of intravascular 
ultrasound that the proximal inter- 
arterial ectopic vessel is hypoplastic, 
laterally compressed and stenotic 
(30-7096 at rest); it invariably runs 
within the aortic wall media. By 
increasing aortic wall strain, condi- 
tions entailing an increased stroke 
volume and/or aortic pressure may 
increase stenosis severity to a criti- 
cal level thus leading to ischemia. 
Ischemia may be subclinical and 
lead to patchy myocardial necrosis 
and fibrosis, namely an arrhythmo- 
genic substrate that may result in 
sudden death.’ 

The anomalous RCA presented 
by Yaymaci et al, in a right anterior 
oblique (RAO)/caudal view, as- 
sumes a rightward trajectory being 
oriented directly towards the right 


Indeed, 


this angiographic picture favors the 


atrioventricular groove. 


interarterial course? During a 30° 
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RAO ventriculography or aortog- 
raphy such a RCA will be anterior 
to the aorta and may appear as a 
radiopaque “dot”; this sign was very 
likely revealed, but overlooked in the 
present case.’ Conventional coro- 
nary angiography can sometimes 
depict the stenotic proximal ectopic 
vessel in projections orthogonal to 
the plane of compression, i.e. RAO/ 
cranial or caudal for an interarterial 
left aortic-sinus connected RCA.’ 
In the present case, if the RCA had 
been selectively injected, a proximal 
stenosis might have been revealed. 
In the absence of hemodynamically 
significant atherosclerosis, isch- 
emia was likely due to an exercise- 
induced significant stenosis of the 
intussuscepted proximal ectopic 
RCA. The patient's history and ad- 
mission electrocardiogram were un- 
remarkable; hence, in the absence of 
a RCA-related acute coronary event, 
the dyskinetic inferior wall revealed 
was very likely due to cumulative 
stunning produced by repetitive 
sublethal ischemic episodes. Yet, the 
RCA was dominant hence the risk 
faced by this patient is high owing to 
the large myocardial area rendered 
ischemic each time precipitating 
conditions take place. Consequently, 
in my opinion this patient should 
have been managed surgically. In 
case of doubt regarding the course 
of improper aortic sinus-connected 
ectopic coronary arteries depicted 
during conventional coronary an- 
giography, computed tomographic 
coronary angiography should be 
used. It can depict an interarterial 
ectopic vessel running through the 
aortopulmonary isthmus as well as 
its proximal stenotic segment.^^ 
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Atrial fibrillation in Saudi 
patients 


To the Editor: Atrial fibrilla- 
tion (AF) is a common problem 
in the Emergency Department. 
Rheumatic valvular disease used to 
be the most common cause of AF 
in Saudi Arabia; however, hyper- 
tension and ischemic heart disease 
are progressively becoming an im- 
portant cause." Arterial thrombo- 
embolism is the most serious com- 
plication of AF, especially ischemic 
strokes? Hence it is essential to 
identify which AF patient is prone 
to this complication and to make the 


decision to recommend aspirin or 
warfarin, whichever is appropriate. 
CHADS, score is the most widely 
used clinical model for assessment 
of stroke risk for patients with 
nonvalvular AF. According to the 
CHADS, risk scores, patients were 
divided into low (CHADS,-0), 
intermediate (CHADS,-1) and 
high-risk (CHADS,22) groups. 
However, the therapy has to be 
weighed against the risk of major 
bleeding.’ 

We conducted a prospective ob- 
servational pilot study at the King 
Abdulaziz Medical City, National 
Guard Hospital, Jeddah, a tertiary 
referral hospital, over a period of 6 
months—from April to October 


2010, to determine the risk profile of 
patients admitted with AF and to as- 
certain reasons for withholding oral 
anticoagulant treatment in eligible 
patients. A total of 36 AF patients 
were identified, 15 with paroxysmal 
AF and 21 with persistent AF. Both 
groups were risk-stratified according 
to CHADS, scores; and the selected 
treatment, anticoagulant versus anti- 
platelet, on hospital admission was 
correlated to current guidelines. 
Hypertension was the most 
comorbid disease found in both 
groups, constituting 8096 in parox- 
ysmal AF and 8196 in persistent AF 
patients. Diabetes mellitus was the 
second most comorbid condition, 


with 53.3% in paroxysmal AF and 


Table 1. Characteristics of patients with paroxysmal and persistent atrial fibrillation. 


Diabetes mellitus 
Hypertension 

Age above 75 years 
Heart failure 
Stroke 

Warfarin 

Aspirin 


On therapeutic enoxaparin 


53.3 47.6 
80.0 81.0 
26.7 38.1 
33.3 38.1 
33.3 38.1 
60.0 81.0 
40.0 14.3 

47 





Values are percentages 


Table 2. CHADS 2 score and modalities of treatment among AF patients. 


2 
(1 valvoplasty) 


4(1 rheumatic 


CHADS 0 2 
CHADS 1 2 
CHADS2 2 
fever) 

1 

CHADS 3 baronii 3 9 
2 

CHADS 4 3 (1 bleeding) 0 

1 
CHADSS (bleeding) i i 
CHADS 6 
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47.6% in persistent AF patients. 
This is in contrast to rheumatic fe- 
ver, which was associated with per- 
sistent AF in 9.5% of the patients 
(Table 1). Two (5.6%) patients 
were classified as low-risk patients; 
4 (11.1%), as intermediate-risk pa- 
tients; and 30 (83.3%), as high-risk 
patients. Five (13.9%) of those at 
high risk were not on anticoagu- 
lant therapy as per the guideline, 
because of the presence of history 
of bleeding in 2 patients, 1 in each 
group; and 1 patient having psychi- 
atric problem; and 2, presumably, 
being drug non-compliant, as seen 
in Table 2. Further studies are war- 
ranted due to the small sample size 
of our study. 

We conclude that hypertension 
and diabetes mellitus are common 
comorbid diseases associated with 
AF, and rheumatic fever was the 
least common cause in Saudi pa- 
tients with AF. There is room for 
improvement in tailoring antico- 
agulation to thromboembolic risk. 
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for authors and reviewers 


EQUATOR 
EQUATOR <http://www.equator-network.org> (Enhancing the QUAlity of Trials and Other 


Research) 
The EQUATOR Network seeks to improve the quality of scientific publications by promoting transparent and 
accurate reporting of health research. 


STROBE 

STROBE (STrengthening the Reporting of OBservational studies in Epidemiology) is an international, 
collaborative initiative of epidemiologists, methodologists, statisticians, researchers and editors involved in 
the conduct and dissemination of observational studies. 


CONSORT (Consolidated Standards of Reporting Trials), is part of a broader push to produce reporting guide- 
lines (RGs) for many different types of research. The main product of CONSORT is the CONSORT Statement, 
which is an evidence-based, minimum set of recommendations for reporting RCTs. It offers a standard way 
for authors to prepare reports of trial findings, facilitating their complete and transparent reporting, and aiding 
their critical appraisal and interpretation. The CONSORT Statement comprises a 22-item checklist and a flow 
diagram, along with some brief descriptive text. 


STARD 

The STARD (Standards for Reporting of Diagnostic Accuracy) initiative aims to improve the accuracy and 
completeness of reporting of studies of diagnostic accuracy in order to allow readers to assess the potential 
for bias in a study and to evaluate the generalisability of its results. 


Books and articles on medical writing, with portions relevant to non-native English speakers: 


Wager E. Getting Research Published: An A to Z of Publication Strategy. Radcliffe Publishing: Oxford, Seattle; 
2006. 


Goodman NW, Edwards MB. Medical Writing: A Prescription for Clarity. 3rd Edition. Cambridge University 
Press: Cambridge; 2006. 


Lang TA. How to Write, Publish, and Present in the Health Sciences: A Guide for Clinicians and Laboratory 
Workers. Philadelphia: ACP Press; 2010. 


Lang T. The Illusion of Certainty and the Certainty of Illusion: A Caution When Reading Scientific Articles. 
International Journal of Occupational and Environmental Medicine (available free online from http://www. 
theijoem.com/ijoem/index.php/ijoem/article/view/82 


Citing Medicine, 2nd Edition. The NLM Style Guide for Authors, Editors, and Publishers (available free online) 
http;//www.ncbi.nlm.nih.gov/books/NBK7256/ 


tips for presenting data 


When the sample size is greater than 100, report percentages to no more than one decimal place 
(74.6%, not 74.56%). When sample size is less than 100, report percentages in whole numbers 
(75%, not 74.56%). When sample size is less than about 20, consider reporting the actual numbers 
rather than the percentages (percentages in this case can be misleading: "In the experiment, 
33% of the rats lived, 33% died, and the third one got away." 


From Lang TA, Secic M. How to Report Statistics in Medicine. Second Edition. Philadelphia: 
American College of Physicians, 2006. 
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World Health Organization 
Regional Office for the Easterr 
Mediterranean 





Directory of Health, Medical Conferences 
and Professional Meetings in the Region 


http://www.emro.who.int/conf/ 


Objectives 


To develop and maintain a directory of conferences and meetings organized by government institutions, 
academic bodies and other non-profit professional organizations in the Region. 


The directory will: 


* Serve as a vehicle to distribute information on these events to health care professionals and 


academicians; 


* Enhance networking and collaboration between institutions; D 
* Record professional events for the future reference and archiving of conference proceedings as much 


as possible; 


* Alert health care professionals and academicians to the new conferences related to their speciality. 


Section of Colorectal Surgery 
Fellowship Training Program 


A two-year clinical fellowship program that 
aims to provide the candidate with the basic 
science, clinical and operative skills to man- 
age patients with colorectal diseases com- 
petently. The operative load of the Section 
is 300 operations annually. The majority of 
such operations are complex colorectal condi- 
tions such as colorectal cancer, fecal inconti- 
nence, complex anal fistulae and complicated 
inflammatory bowel disease conditions. Ihe 
fellowship provides training into diagnostic 
and therapeutic colonoscopy such as inser- 
tion of colonic stents for bowel obstruction. 
Moreover, training into endoanal and en- 
dorectal ultrasound for the assessment of anal 
sphincters and staging of rectal cancer will be 
provided, respectively. An important aspect of 
the program is training into anorectal physi- 





ology testing and the interpretation of such 
complex data. During training, the fellow will 
be exposed to Enterostomal therapy and all 
aspects of stoma care. The Section holds an 
annual colorectal surgery symposium and the 
fellow is expected to be an active member in 
this activity, which includes presentation and 
publication of medical literature in the area of 
colorectal surgery. Laparoscopic colorectal sur- 
gery will be an integral part of training along 
with standard open surgery. The Section has a 
well-established curriculum of teaching activi- 
ties such as morbidity and mortality meetings, 
radiology rounds and GI clubs. The fellow is 
expected to participate actively in these educa- 
tional activities. 


For interested applicants, please contact: 
Academic & Training Affairs 

T: 442-7214/5 

ata@kfshre.edu.sa 





The Palliative Medicine Fellowship Program 
King Faisal Specialist Hospital & Research Centre, Riyadh 


One-Year Fellowship Program 


Applicants: 
1. Must be Saudi nationals. 


2. Must be Saudi Board (or equivalent) certified in one of the following specialties: 
Family Medicine, Internal Medicine, Anesthesiology, General Surgery 
Boards in other specialites may be considered on indiviudal basis. 


For information, please contact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; PO. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T. +966-1-464 
7272 ext. 31833; F: +966-1-442 7237 
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Hepatobiliary-Pancreatic Surgery 
Fellowship Program 
KFSH&RC-Riyadh, Saudi Arabia 


Hepatobiliary-Pancreatic Surgery Fellowship Program 
is a compherehensive structured educational program 
designed to graduate independent surgeons with high 
standards of skills, broad knowledge and proficient in 
clinical decisions. The fellow will attain proficiency in 
endoscopic procedures, be able to interpret radiological 
investigations exam as well a take care of basic and com- 
plex hepatobiliary-pancreatic surgical procedures. 


The Department of Liver Transplantation and 
Hepatobiliary-Pancreatic Surgery at King Faisal 
Specialist Hospital & Research Center offers: 

+ Four qualified hepatobiliary and transplant consultant 
surgeons with good experience in teaching and com- 
mitment to provide academic teaching and training. 

+ A very good facility in interventinal radiology. 

+ Equipped Operating rooms and intensive care facility. 

+ Outstanding internet access for library service for re- 
search resources as well as outstanding research facil- 
ity and database available for research users. 


The Fellowship Program is for two years and there are 
two positions available for application. Qualified candi- 
dates can direct their query to: 


Academic & Training Affairs 
KFSH&RC-Riyadh (MBC 36) 

P.O. Box 3354, Riyadh 11211, Saudi Arabia 
T: +966-1-442-7215/442-7214 

F: +966-1-442-7237 

ata@kfshre.edu.sa 


National Guard Health Affairs 
Department of Intensive Care 
Riyadh, Saudi Arabia 


O, 
The National Guard Health Affairs is considered a flag- 
ship facility in the Middle East, providing primary and 
tertiary healthcare services to the National Guard forces, 
their dependents and civilian employees. The National 
Guard group comprises of four major hospitals and 
sixty healthcare centers, which operate to American JCI 
standards. As a Center of Excellence, it performs all ma- 
jor surgeries-including cardiac surgery, liver transplants 
and conjoined twin separation. We are currently inviting 
applications for the following post: 


Staff Physician — ICU Riyadh 


Our requirements in terms of academics and experience 
are as follows: 


MBBS/MD/Masters with min. 3 years experience in ICU/ 
Critical within a recognized healthcare facility. 


We, in turn can offer a generous tax-free salary, generous 
holidays, annual flights and exceptional benefits. 


If you are interested please send your CV with copies of 
your certificates to the recruitment office of the KAMC 
for the attention of John Quinn at email: quinnj@ngha. 
med.sa, or fax# +966-1-2520056. Your application will 
be treated in strictest of confidence and all initial enqui- 
ries or requests for more information are welcomed. For 
more information please visit our website at www.ngha. 
med.sa 





11th Annual Surgical Research and Residents Day 
06 October 2011 (08 Dhu Al Qadah 1432), Thursday 
Prince Salman Auditorium, Research Centre 
Call for Surgical Research Abstracts Deadline: 06 August 2011 


For registration, contact: 
Phone: +966-1-442-7753 
Email: inasimolde@kfshrc.edu.sa 
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National Guard Health Affairs Department of Intensive Care 
Riyadh, Saudi Arabia 


The National Guard Health Affairs is considered a flagship facility in the Middle East, providing primary 
and tertiary healthcare services to the National Guard forces, their dependents and civilian employees. 
The National Guard group comprises of four major hospitals and sixty healthcare centers, which operate 
to American JCI standards. As a Center of Excellence, it performs all major surgeries-including cardiac 


surgery, liver transplants and conjoined twin separation. We are currently inviting applications for the 


following posts: 





Our requirements in terms of academics and experience are as follows: 


Consultant in Cardiac Critical Care 
FRCS-Irish / UK, North American or Australian Boards coupled 
with minimum 3 years post Board experience in Anaesthesia and 

fellowship in Cardiac Anaesthesia and Critical Care desirable. 


Assistant Consultants in Cardiac Critical Care 
FRCS-Irish / UK, North American, Australian Boards/ 
Arab or Saudi Board/MRCP or equivalent 
coupled with minimum 0-1 year post Board experience in Anaesthesia 
and fellowship in Cardiac Anaesthesia and Critical Care desirable. 


We, in turn can offer a generous tax-free salary, generous holidays, annual flights and exceptional benefits. 
If you are interested please send your CV with copies of your certificates to the recruitment office of the 
KAMC for the attention of John Quinn at email: quinnj@ngha.med.sa, or fax# +966-1-2520056. Your 


application will be treated in strictest of confidence and all initial enquiries or requests for more informa- 


tion are welcomed. For more information please visit our website at www.ngha.med.sa 
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التباس الأعضاء التناسلية: عقدان من الخبرة 





مقدمة: يُعتبر التباس الأعضاء التناسلية من الحالات الاجتماعية والطبية الهامة والمعقدة. 
ونسعى من خلال هذه الدراسة إلى عرض خبرتنا في هذا wat JLI‏ مدار عقدين من الزمن مع 


التصميم والمكان: مراجعة استعادية لأطفال تم تقييم e XD‏ فى عيادة الغدد الصماء 
مستشفى جامعي في المملكة العربية السعودية بين el “Ae NAAA Ale‏ 


JARI الأغضاء اتتا اة شه‎ gle خالا‎ UNSERES AA NET 


النتائج: من بين Lab ۸١‏ يعانون من التباس الأعضاء التناسلية. كان ثلاثة وخمسون UG]‏ من 
الناحية الخينية (£1XX)‏ عند Lao OF‏ (216,4) وكان فرظ التنسج الكظرى الولادى هو السيب 
الشائع لدى ۵١‏ مريضاً (/AV0)‏ وكان فرط التصبغ. وفقدان الملح بدرجات متفاوتة. ووجود all>‏ 
مرضية مشابهة في الأسرة من العوامل التي ساعدت على التشخيص. وكان TA‏ مريضاً من 
الذكور جينياً ($1Xy)‏ لدى TA‏ مريضاً فقط )74,1( مع تنوع في الأسباب. وتشوهات ولادية متعددة 
لدى A‏ مرضى (/Y T3)‏ وتشوهات شرجية مستقيمية موضعية لدى مريضين (/V.Y)‏ وفرط 
التنسج الكظري الولادي (عوز نازعة الهيدروجين هدركسي ستيرويد ١-ب)‏ لدى مريضين أخرين 

(ZV,) £)‏ وعوز مختزلة ألفا ٠‏ 2 لدى 4 مرضى (Z) ETA)‏ ونقص جزئي في الحساسية للأندروجين 
لدی Y‏ مرضى UV)‏ ونقص تام في الحساسية للأندروجين لدى 5 مرضى (Z) ETA)‏ وعوز موجهة 
الفده العناسلية gal‏ مر )7197( ai secus]‏ خخا ل 10 Lax AE‏ 
ogee dale, RO aaa cts)‏ 70 


الاستنتاج: التباس الأعضاء التناسلية. الذي يُعرف LIL‏ باضطرابات النمو الجنسي. ليس من 
الأمور غير الشائعة في مجتمعنا. تساعد زيادة الوعي. والتاريخ الطبي المفصل. والفحص البدني 
الدقيق MEE PG TENTER ENERO IPS ERSTER P‏ التشخيض البكروتقاض العواقب 
الخطيرة. 
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ác LLLI Az; LS 





مقدمة: لا يوجد في الوقت الحالي إجماع في الرأي بشأن المعالجة الكابتة للمناعة بعد زراع الكلى. 
حيث أن معدلات الرفض الحاد ومعدلات بقاء الكلية المزروعة هي النتائج السريرية المستخدمة 
بشكل تقليدي لمقارنة فعالية الأنظمة iilid)‏ لكبت المناعة. ولهذا أجرينا هذه الدراسة لتقييم 
مدى خسن معدلات بقيا المرضى في عصر ا معالجة الحديثة الكابتة للمناعة بعد زراع الكلية من 


التصميم والمكان: دراسة استعادية أترابية في مستشفى جامعي تعليمي للرعاية التخصصية 
في الطب الباطني. أجريت بين عامي 1٠١1-1999‏ م مع متابعة المرضى لمدة تصل إلى سبع سنوات. 
المرضى والطرق: تم تقييم معدلات البقيا ل۲۸ مريضاً تلقوا معالجة بواسطة باسيليكسيماب 
واماركوفيدوليت موقيفيل (العظام Y Ts (d‏ مركا تاقوا Alaa‏ يواسظة العلوبلين slat‏ 

للخلايا التائية و آزاثيوبرين (النظام ب). أما بقية المعالجة فقد ظلت كما هي (سيكلوسبورين - 
ستيرويدات). وكانت نقطة نهاية المتابعة الثانوية هي الإصابة بنوبة رفض حاد. 


النتائج: كانت معدلات البقيا خلال سبع سنوات للمجموعتين أو ب على التوالي هي 7/٠٠١‏ و 
),٠ ٠ ١ -P) ZVT‏ ومعدلات البقيا بدون الإصابة بنوبات رفض حادة خلال سبع سنوات هي AS‏ و XOY‏ 
Y-P)‏ :,( 


الاستنتاج: خسنت فرص البقاء على gall‏ الطويل بعد ASIE gly‏ من متبرع حي قريب في 
عضر العافة ated!‏ لكاب Acliol‏ 
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الاستئصال العارضى لجنيبات الدرقية أثناء عملية استئصال الدرقية: 
معدل الوقوع. عوامل الخطروالنتائج 





مقدمة: تعتبر عمليات الاستئصال الدرقي من الإجراءات الشائعة لعلاج مشكلات الدرقية. إن 
الإزالة العارضية لخد جنيب الدرقية هى إحدى المضاعفات المعروفة. والتي خدث بصورة أكثر تكرارا 
في مرضى معينين عالي الخطورة. إن هدف الدراسة هو ديد معدل الوقوع وعوامل الخطر والعلاقة 
السريرية للاستئصال العارضي لجنيبات الدرقية أثناء إجراء عملية الدرقية. 


التصميم والمكان: مراجعة استعادية لعمليات الدرقية التى أجريت فى مستشفى متخصص 
إحالي بين شهريناير eT ٠ E‏ وشهر ديسمبر PAN‏ 


iM‏ :قدت a‏ ة هجا بر الراك راوسا ادي السات الي Jas‏ رمح خب 
الدرقية والمرض الدرقي المستبطن. كماتمت مراجعة مستويات الكالسيوم لهؤلاء المرضى بعد 
العملية. 


النتائج: تم خلال فترة الدراسة إجراء TAV‏ عملية استئصال درقي. وقد تعرض 21 Lassus (AM)‏ 
لإزالة عارضية للغدد جنيب الدرقية. Jois‏ عوامل الخطر لعملية الاستئصال العارضي لجنيبات 
الدرقية مجموع الاستئصال الدرقي )=P)‏ +++( التهاب الدرقي “هشيموتو' (5-.5 .)٠ ٠‏ الانتشار 
خارج الدرقية («Y 2P)‏ أصيب (ZAY) VA‏ مريضا بعد العملية بنقص كالسيوم الدم والتي تمت 
فيها إزالة عارضية للغدد جنيب الدرقية و٩٤ GT)‏ من باقي المرضى (8-.11 (N‏ ۰ 


الاستنتاج: إن نسبة حدوث الإزالة العارضية لنسيج جنيب الدرقية أثناء إجراء عملية الاستئصال 
الدرقى هى 1.5 Z)‏ تبين أن الاستئصال الدرقى التام وانتشار الورم خارج الدرقية والالتهاب الدرقي 
هي من عوامل الخطر. كانت نسبة نقص كالسيوم الدم أعلى بشكل واضح في المرضى الذين 
aloe) lynas‏ استعضال عارضى obat‏ الدرفية. 
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السمات السريرية والوبائية لالتهاب المفاصل الناجم عن البروسيلات 
لدی ۲٤‏ طفلا 


مقدمة: تُعتبر البروسيلات مرضاً رئيسا حيواني المصدر في الشرق الأوسط. ويتسم المرض 
بشريحة عريضة من المظاهر السريرية التي تسبب مضاعفات مع مراضة شديدة. كان الهدف من 
هذه الدرامة va Lia Shoe‏ الفاضل anis anges‏ لدي الأظمال الابزانيين gabali‏ 
بالبروسيلات. 


التصميم والمكان: دراسة وصفية استعادية أجريت في مركز إحالة للأطفال بطهران من ۹۹۷١م‏ 


المرضى والظرق: بتم الكشف على التهاب المفاصل لدى الأطفال المصابين بداء البروسيلات من 
تم تنومهم في مستشفى خاص من خلال العلامات السريرية للمفاصل المصابة وخصائص سائل 
المفاصل المرتشف. وقد تم تسجيل المعلومات الإجتماعية السكانية (الإجتماعية الدموغرافية). 


النتائج:من بين 41 مريضاً شخض بداء البروسيلات. كان T£‏ منهم )710( مصابون بالتهاب 
aal‏ الاجم ضن البروسيلات 14 eal Ss obl N ۲ 9 5983 (L0AY)‏ أكفر الأعراضن 
شيوعاً ارتفاع الحرارة لدی )1 مريض (ZAV.0)‏ والتعب لدى VA‏ مريضاً (/V0)‏ تم تسجيل التهاب 
مفصل واحد فقط لدى V‏ مريضا )71,5( من بين الحالات مع إضابة الركبة لدى A‏ حالات )280( 
والورك لدع 8 حالات (ZA) T ga JS ESI (4T)‏ هن اغالات Losey‏ غانى 4 (IY V,0)‏ من االات 
من التهاب مفاصل متعددة. لم تظهر لدى أي مريض إصابات في المفاصل الحورية. وكان خمسة 
(Linse WA a gaia as‏ مو عرصي opel‏ من da JU Es‏ وكلن VIP TWN‏ ميا 
من استخدموا جبناً غير مبستر. لم تظهر أي معاودة لدى أي من V‏ مريضاً من تمت معالجتهم 
باستخدام مجموعة من co-trimoxazole‏ لستة أسابيع و gentamicin‏ لخمسة أيام. 


الاستنتاج: يعتبر داء البروسيلات لدى الأطفال في إيران من الأمراض المتحدية ويحمل في طياته 
مضاعفات خطيرة كالتهاب المفاصل. وبناء عليه pe‏ على جميع الأطباء العاملين في الأماكن 
التي يستوطنها المرض التعرف على هذا المرض و النظر في احتمال إصابة الأطفال به لدى كل من 
يشكون من التهاب المفاصل و آلامها . 
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انتقال الأمرا اض المعدية عن طريق الإتصال الجنسي في باكستان 





مقدمة: يُعتبر انتقال الأمراض المعدية عن طريق الاتصال الجنسي STI‏ من المشاكل العالمية 
الكبرى التي تؤدي لحدوث الأمراض والوفيات وسمات العار. لم تكن هناك أي معلومات قبل هذه 
الدراسة حول مدى انتشار STI‏ أو ell‏ بها في مدينة فيصل abl‏ باكستان. 


التصميم والمكان: دراسة استطلاعية عرضية المقطع على المرضى Wil‏ يتابعون في عيادة STI‏ 
من يوليو ۲۰۰1م إلى سبتمبر؟١١١م.‏ 


المرضى والطرق: بعد الحصول على إذن الموافقة. قام المرضى بتعبئة استبيانات منظمة لدراسة 
السلوك وتم سحب عينات دم و عينات إحليلية لإجراء فحص sH!‏ والمكورة البنية SUI,‏ التناسلي 
والمتدثرة والقريح. 


النتائج: المتوسط العمري (المتوسط المعياري) لل5 ١47‏ مشترك كان FAA‏ سنة )4,8( شملت PVA‏ 
Lele 10,0 S (Y, T) 9g Sal Lae‏ هن esl‏ )19( الكو As sdb asta (ZANE VV sade)‏ 
من الناحية الإجتماعية الإقتضادية( عددد 11 (ZW, .٠١‏ وكانت أكثر انتشاراً لدى سكان المناطق 
الريفية (ZWT AV osse)‏ . وقد كان الغالبية Passe)‏ )704,14( غلى ale‏ بوساتل انتفال ال 
STI‏ والمضاعفات المصاحبة al‏ وبلغت نسبة مستخدمي الواقي الذكري 5١‏ / (عدد-1 (Y‏ و ISVS‏ 
(عدد-5١١)‏ لديهم المعرفة اللازمة بالجنس الآمن. وفضل AVT‏ (211,5) من المرضى أن يكون الشريك 
من الجنس الآخر. بينما 19.4 / ( عدد-/40) كانوا شركائهم ماثلي الجنس أو من جنس آخر. ثبت وجود 
الزهري لدى ۹.0 من المرضى ( عدد-؟ 20( والمكورة البنية لدى (T mise) ZIY‏ الحلا التناسلي 
۲-۷ لدى ۳١١‏ ( عدد-44). المتدثرة لدى ZEV‏ (عدد=۷) والفريح لدى 15,7/ (عدد-١5).‏ 


الاستنتاج: يشكل هذا التقرير حجر os XI‏ لقاعدة بيانات محلية عن مدى STI Liss!‏ وتبين أن 
مرض الزهري هو أكثر الأمراض المعدية انتشارا عن طريق الجنس بين سكان فيصل abl‏ وتستدعي 
الحاجة 9X‏ تقوم الدراسات السكانية بدراسة أوبئة STI‏ مع البدء فى تنفيذ حملة توعية صحية. 
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الدفاع المضاد للأكسدة والإجهاد التأكسدى لدى الأطفال المصابين 
بالتهاب الكبد Í)‏ الحاد 





الخلفية والأهداف: لا تزال البيانات المنشورة عن الإجهاد التأكسدي لدى الأطفال المصابين 
T Last‏ كناد las dsb‏ الهف من هذه aas al‏ هو 23 alls‏ الاك ice E aaa‏ 
لدى هؤلاء المرضى. 


التصميم والمكان: دراسة حالات وشواهد استباقية ree d‏ عامين ونصف العام. لمرضى 
منومين في المستشفى وقيد الرعاية المتنقلة. 


المرضى والطرق: é‏ فحص مستويات مضتادات dru SX!‏ في pall‏ غلوتاثيون 4T:‏ ومضادات 
الأكسدة في البلازما. وكروتين ب. وريتينول. وحمض الأسكوربيك. وتوكوفيرول Í‏ والمؤشر الحيوي 
للضغط التأكسدي. ومالونديالديهايد لدى ۵٠‏ مصابا بالتهاب الكبد أ الحاد (تتراوح أعمارهم ما بين 
هاما TA‏ 1,55 و أت )وة Ace d bree Ans ibs‏ شامدة pli)‏ أغمارهم ما من 0 
11 عاما. 10 ذكرا و۲۵ أنثى). 


النتائج: كانت مستويات غلوتاثيون الختزل وكروتين ب وريتينول وتوكوفيرول Í‏ وحعض الأسكوربيك 
es undo] co dac‏ كاد مسعوياث PEETI EEE PN EA oth‏ 
مجموعة المرضى بالمقارنة مع ا مجموعة المنضبطة )٠٠١1002(‏ على جميع المعالم. 


الاستنتاج: أظهرت النتائج أن الأطفال المصابين بالتهاب الكبد أ الحاد يتأثرون بالإجهاد التأكسدي 
oll‏ إلى انخفاض مستويات مضادات الأكسدة في البلازما بصورة واضحة وارتفاع بيروكسيد 
الشحوم. وفي غياب خيارات المعالجة الأخرى فإنه مكن تزويد المرضى بالفيتامينات المضادة للأكسدة 
للمساعدة في إعادة توازن الأكسدة في الجسم. ولكن نوصي بإجراء المزيد من الاستقصاءات 
الطبية لإثبات هذا الاستنتاج. 
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الوظائف السريرية والمستقلة: دراسة عن اضطرابات القلق الطفولية 


مقدمة: عادة ما يرتبط القلق عند الأطفال والمراهقين dole‏ بنمط متنوع من الأعراض الجسدية 
wu Se,‏ نشاط الجهاز الملستقل. وهناك القليل من الدراسات التى تناولت السمات المستقلة 
لاضطراب القلق المتعمم liag GAD‏ يختلف عن النماذج المعاصرة عن التحكم المستقل فى عمل 
القلب. كان الهدف من الدراسة الحالية هو كشف اختلافات في الوظائف المستقلة بين é NX‏ 
تشخيصهم باضطراب القلق الطفولي ومجموعة شاهدة بطريقة الحالات والشواهد. 


التصميم والمكان: دراسة خريبية عرضية المقطع أجريت في عامي ٤۰۰۵-۰م‏ مختبرعلم 


المرضى والطرق: م التقييم عبر مقابلة شبه منظمة باستخدام جدول الاضطرابات الوجدانية 
والفصام للأطفال والمراهقين K-SADS‏ وقائمة قياس القلق ALAS‏ وسمة عند الأطفال STAIC‏ 
ومقاييس الاكتئاب عند الأطفال CDRS‏ والإقرار الذاتي باضطرابات مرتبطة بالقلق الطفولي 
6 فص ab‏ الستقل براسظة ds aoc‏ الفخوس العاف get‏ ` 


النتائج: قمنا بإجراء الدراسة على ١4‏ طفلاً ومراهقاً (تتراوح أعمارهم بين 18-8 عاما) تم 
تشخيصهم باضطراب القلق الطفولي. ومجموعة شاهدة مكونة من ٠١‏ طفل من مدرسة 
قريبة. بحيث كانوا مطابقين لمن مت دراستهم من حيث السن والجنس. كانت هناك اختلافات فى 
المشاظ والعفاعل السخفل gu‏ الأقراه quill‏ تاتون من اسظوات القلق fils‏ اجموعة الشاهدة 
غير القلقين. وتشير نتائجنا إلى صمل مستقل أو نقص في المرونة الفسيولوجية عند الأطفال 
الذين يعانون من اضطراب القلق. 


الاستنتاج: هذه الدراسة هى على الأربخ الأولى من la ees‏ التي تتناول هذه القصية بالتفقصيل 
plas cal‏ مجموعة مفضله من فحوض الوظائف الستفاة, gall‏ تفيذ تناتجها في Alli agi‏ 
بشكل anal‏ وتشيرنمائج الجر اخالية إلى وجوه اختلاقات في النشاظ والتفامل Jasad‏ بين 
أفراد يعانون من اضطراب القلق وأفراد مجموعة شاهدة غير قلقين. 
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أماط ظهور مرض السكري لدى مرضى السكرى النوع ١‏ في مركز 
السكرى بالمستشفى الجامعى 


مقدمة: يعد مرض السكري فن المشاكل الصحية الكبرى m‏ مستوى العالم. تبهدف هذه 
الدراسة الى jl bold ela às ael‏ فرض السكرى ومخناعماته لدى مرضي السك من الأطفال: 


التصميم والمكان: دراسة استعادية للأطفال الذين تمت معالجتهم في عيادة أمراض السكري 
بالمستشفى الجامعي لدى مرضى السكرى مافوق سن JV‏ 


الأعراض قبل تشخيص المرض ومعدل الهدأة الجزئية التي تمكنا من جمعها عن طريق سجلات 


النتائج: من بين 14! طفل مصاب بالسكري. عانى معظمهم (عدد-١؟'١)‏ من البوال GT)‏ كأحد 
الأعراض الظاهرة:شملت الأعراض الأخرى العطش Y)‏ مريض. (ZAA,A‏ فقدان الوزن VAT)‏ مريض. 
5 البوال Tf) LLLI‏ مريض. (WA‏ حماض كيتوني (Z3, as S VEXDKA) s, Sas‏ 
ألم في البطن (۱۷۲مريض. 59,7 7). vile‏ معظم الأشخاص من مضاعفات مرض السكري الحادة 
كانخفاض سكر الدم(؟ ؟؟ UU yas‏ وحماض كيتوني سکري M)‏ مريض. )/78,١‏ إلا أنهم لم 
يعانوا من مضاعفات شديدة كالغيبوبة أو الوذمة الدماغية. شملت المضاعفات المزمنة اعتلال 
الشبكية f£)‏ مرضى. (V,‏ اعتلال الدماغ( مريضين.1,: #). مرض القلب الإكليلي(مريضين.١ U ٠,‏ 
واعتلال LSI‏ ( مريض (faclo‏ 


الاستنتاج: تغيرت أماط ظهور النوع الأول من مرض السكري لانخفاض حالات الإصابة بالحماض 
الكيتونى السكري: بخلاف نتائج الدراسات icons SM‏ لخ يكن poled‏ الكيفوفيى pe Scull‏ أكثر 
AS Al Peels MEAN NETTEN TRETEN‏ 
ومرض القلب الإكليلي والإعتلال sgl SH‏ نادرة X]‏ أنها مازالت موجودة. مكن ib‏ هذه المضاعفات 
من خلال خقيق وعبي أفضل عن الحاجة للسيطرة على السكر في الدم. 
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العوامل التى تؤثر على تقدم الاعتلال الكلوى الناجم عن داء السكري 
ومضاعفاته: خبرة مركز واحد فى السعودية 

مقدمة: cla,‏ واحد من كل خمسة سعوديين من يعانون من clo‏ السكري بداء SHS‏ نهائي. لم يتم إجراء دراسة 
شاملة والإبلاغ عن العوامل المرتبطة بالفقدان المترقي لوظيفة الكلى بين السكان السعوديين. سعينا لتقييم 
النمط. والتغييرات والتدهور في معدل الترشيح الكبيبي مرور الوقت. وإجراء الاستقصاء في عوامل الخطر الحتملة 
المرتبطة بالفقدان المتزايد في وظيفة الكلى ومعدل الوفيات بين السعوديين المصابين بداء السكري من النوع "Y^‏ 
والاعتلال الكلوي. 


التصميم والمكان: أجري خليل استعادي في المستشفى لمرضى يعانون من داء السكري من النوع V.‏ تمت 
معاينتهم بين شهر e AM lo‏ وشهر يناير É‏ “امف مستشفى قوى الأمن. الرياض. المملكة العربية السعودية. 


المرضى والطرق: تم قديد الاعتلال الكلوي الناجم عن sh‏ السكري بوجود بيلة بروتينية مستمرة وفقاً للتقييم 
بواسطة فحص الغميسة البولية في أكثر من مرتين من الزيارة الأولى للمستشفى إلى سنتين من المتابعة على 
الأقل و/أو نسبة كرياتينين في Yr umol/Lrc Lall‏ و/أو Y Vrm2/mL/min 1» GFR‏ معدل الترشيح الكبيبي دون 
a ja V‏ 


النتائج: من بين 1101 ملفا تمت مراجعته. (YA) 11١‏ انطبقت عليها معايير الاعتلال الكلوي الناجم عن داء 
السكري. و٤۲۹ (£V)‏ ملفا كان لمرضى من الذكور. كان متوسط عمر المرضى(الانحراف المعياري) في وقت الدراسة 
1١١5‏ ) سنوات. وكان متوسط المدة لداء السكري (V.D) ۵.٤‏ سنوات. تدهور معدل الترشيح الكبيبي من 
متوسط القيمة الأساسية V. vrm?/mL/min (Y -.Y) VAY J‏ إلى .£0 )18,1( Y Vrm?/mL/min‏ في آخر زيارة. مع 
متوسط معدل الإنخفاض في معدل الترشيح الكبيبي ب mL/min/year Y.Y‏ لوحظ تقدم الاعتلال الكلوي في 
£00 (.#1/7) مريضاً مع تضاعف مستوى مصل الكرياتينين ل ۲۵١‏ (#4:.1) مريضاً في الزيارة الأولى للمستشفى 
بمتوسط ٠٠٠١‏ (1.0) سنوات. في نهاية الدراسة. أصيب VO‏ )211.0( مريضاً بداء كلوي نهائي وخضعوا في نهاية الأمر 
للديلزة. كما لوحظ ارتفاع معدلات الإصابة بالساد واعتلال الشبكية والسكتة والمضاعفات القلبية الوعائية في 
المرضى الذين يعانون من اعتلال كلوي متقدم. إن معدل الترشيح Y Vrm2/3 ML/MIN SI‏ في الزيارة الأولى 
للمستشفى. ومدة داء السكري ٠١ ١‏ سنوات. والبيلة البروتينية المستمرة. وضغط الدم الانقباضي ١١١ ١‏ ملم 
زئبقي. واعتلال الشبكية كلها مؤشرات واضحة مترابطة مع تقدم الاعتلال الكلوي. 


الاستنتاج: ميل الاعتلال الكلوي الناجم عن slo‏ السكري إلى التزايد لدى السعوديين. مع تدهور في معدل الترشيح 
الكبيبي معدل mL/year Y.Y‏ وتضاعف في مستوى مصل الكرياتينين في ey yo / f Y‏ في ۹ سنوات. 
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حصيلة ست سنوات من برنامج فحص ماقبل الزواج والاستشارة 
الوراثية بخصوص مرض الخلية المنجلية والتلاسيمية ب فى المملكة 
العربية السعودية 

الخئفية والأشداف: نشي A Sol]‏ السرمية السعودية انتشارا فرعا لأإضطرابات الميموغلوبين 
الوراثية. قام برنامج فحص ما قبل الزواج والاستشارة الوراثية السعودي بجمع بيانات حول انتشار 
مرض الخلية المنجلية والتلاسيمية ب دون أن يتم حساب للنتائج. استخدمنا بيانات تعود إلى 1 
سنوات من فحص ما قبل الزواج لتقييم عبء مرض الخلية المنجلية والتلاسيمية ب ولتقييم تواتر 
الكشف عن الزواج المختطر والوقاية منه. 


تعود لذكور وإناث على أهبة الزواج بين عامي 5١٠1م pli Ag‏ 


المرضى والطرق: تم فحص عينات الدم التي أخذت من ذكور وإناث على أهبة الزواج بين عامي 
مع أصحابها وقدمت استشارات وراثية لمن اتضح أن زواجهم مختطر وتم إصدار شهادات زواج بغض 
النظر عن النتائج وكان الامتثال للنصيحة الطبية Legh‏ 


النتائج: من بين كل الرجال والنساء الذين خضعوا للفحص. كان ۷۰۹1٩‏ (75,2) و ۲۹۰۰1 (AVA)‏ 
على التوالي. حاملين لصفة مرص الخلية المنجلية والتلاسيمية ب أو يعانون منه. بينما كان انتشار 
مرض الخلية المنجلية مستقراً بين pole‏ 5١٠1م‏ و١٠٠‏ آم (معدل 1٤0.١‏ لكل ٠٠٠١‏ من خضعوا 
للفحص (AY = p)‏ واصل انتشار التلاسيمية ب انخفاضه بشكل ثابت من 1,5 إلى ٩.٠‏ لكل 
٠‏ من خضعوا للفحص p)‏ ?3( وانخفض معدل الزواج الحفوف بالخطر بحوالي 21٠١‏ بين 
+s pale‏ آم وا ١1م 1١١ go)‏ إلى :1 ) لكل V:‏ عن عخضهوا 1١ p) geal‏ :- ) أظهر pile‏ 
الالغاء الطوعي للزواج الختطر ارتفاعاً معدل ۵ أضعاف بين عامي ۲۰۰۶م و3١‏ ٠1م‏ (من 49.5 إلى 
(«Y =p 70‏ كان للمنطقة الشرقية أكبر نصيب من الكشف عن الزواج امختطر (ZOA)‏ كما 
أظهرت التدني الأكبر في الكشف وزيادة في الوقاية مع مرور الوقت بالمقارنة مع مناطق المملكة 
الأخرى. 


الاستنتاج: كان لست سنوات من فحص ما قبل الزواج تأثير واضح في تخفيض نسبة الزواج 
الحتطر. الأمر الذي قد يؤدي إلى انخفاض عبء الأمراض الوارثية فى المملكة العربية السعودية 
خلال | لعقود القادمة. 
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مستشارون 094392 
أ. د. بيتر هول 
تور pols‏ 

د. إدوارد لوز 

موظفو التحرير 
جون كاثي 


مجر أول 


جريلي بان مينور 
la,‏ تههانو 

بينس دنيو 

مساعد التحرير 








مجلة المدونات الطبية السعودية مفهرسة بواسطة الفهرس 
الطبي (المكتبة الوطنية للطب). والفهرس الطبي لنظمة 
الصحة العالية * إقليم شرق المتوسط. الحتوبات الراهنة. 
التجارب الطبية. الوعي الراهن في العلوم الحيوية. الفهرس 
التراكمي للتمريض والعلوم الصحية المساعدة. الجمعية 
الأمريكية اللاتينية للمعلومات العلمية 

١10/5 
٤۹٤۷ - ٠101 الرقم التسلسلي القياسي الدولي:‎ 
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Lon gai‏ الي اتود 


التحروير 
د. محمد VES‏ 
رئيس هيئة التحرير 


2 ماجد الفياض 

د. نعيم تشودري 
مساعد كبير الحررين 

H) ABR «3‏ القاوي 
محرر النصوص العربية 


قم Aum‏ الرحمن 


arl 


Sl ead 3 

E‏ عبدالله الخنيزان 

و حليمان التمعة 

د. عبد الرزاق الجزائري 

ES‏ هديل محمد المانع 

Aou d‏ الاهدل 
ذ. محمد شكرى 

د. زبیر احمد نورجت 

د. سكرى صالح بالحارث 
د. زبير احمد نورجت 


د. محمد العمران 


7 TE 


تصدر المدونات الطبية السعودية مرة 353 
ومركز als XI‏ . ص.ب YY5£‏ . الرياض JM‏ 
المملكة العربية السعودية. يتم توزيع المدونات وإعداد 
اللخصات العربية بالتعاون مع د. زهير القاوي بواسطة 
موظفى ahl‏ الخدمات الإدارية مستشفى املك 
فيصل ana sell‏ وف كرا حا جميع ell‏ 
col Lucas xls‏ وظلبات الاشتراك ترسل إلى الحرر الأول 


مكتب المطبوعات (Py)‏ 


سعرالاشتراك ٠٠١‏ ريال فى السنة للأفراد داخل 
المملكة و١٠٠٠‏ ريال في السنة للأفراد خارج المملكة و٠٠0‏ 
ريال في السنة للمؤسسات. مكن فتح اشتراك مجاني 


للأفراد و المؤسسات فى الدول النامية. 


ترسل طلبات الاشتراك أو إلغاء الاشتراك الى البريد 


admin@saudiannals.net الإلكتروني:‎ 


الآراء التي ترد في المقالات المنشورة تعبّر عن رأي 
أصحابها فقط ولا تعبّرعن وجهة نظر الجلة. جميع 
doit‏ مسفوظة الج اة الج لا دم بإعادة 
طبع أي جزء من الجلة أو نسخه بأي شكل وبأي وسيلة 
كانت اليككرونية أواآلية be‏ 8 ذلك التصوير والتسجيل 
أو الإدخال في أي نظام حفظ أو استعادة معلومات بدون 


الحصول على موافقة من إدارة ALI‏ 
i‏ مكتبا لتحرير: 
المدونات الطبية السعودية را (FU‏ 


تشفى الملك فيصل التخصّصي ومركز الأبحاث . 


ص.ب ١١05‏ 
الرياض ١١5١١‏ 
المملكة العربية السعودية 


١1١8153/11/14 خويلة‎ 11-1١1-51511071 هاتف:‎ 


فاكس: 411-)-STEVIVE‏ خويلة ۳۱۸۷۵ 
بريد اليكتروني: 
admin@saudiannals.net‏ 

المحررون السابقون 

Xs‏ علي الزهراني 

3. محمود ]9,4 

siad dad 5v 3 

د. بیتر هیردسون 

د. جون فوكس 

د. كمال حنش 
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SUMMARIES 


Seatbelt compliance and mortality in the Guif 
Cooperation Council countries in comparison with 
other high-income countries 


Abbas and colleagues found that compared with other high- 
income countries, GCC countries had higher median road traf- 
fic death rates, occupant death rates, and that the percentage of 
seatbelt noncompliance was significantly higher. There was also a 
strong correlation between seatbelt noncompliance and occupant 
death rates. The authors concluded that enforcement of seatbelt 
usage should be mandatory. 


INFECTIOUS DISEASE 

A validation study comparing the sensitivity and 
specificity of the new Dr. KSU H1N1 RT-PCR kit 
with real-time RT-PCR for diagnosing influenza A 
(H1N1) 


In a 4-day cross-sectional validation study at an HINI clinic, 
BinSaeed and colleagues found that results for the new test kir 
correlated highly with the real-time RT-PCT kit and is a cost- 
effective alternative for diagnosing H1NI influenza. Further test- 
ing may be necessary to verify the efficacy in different settings and 
communities. 


The burden of pneumococcal disease in children 
less than 5 years of age in Abu Dhabi, United Arab 
Emirates 


In a retrospective review, Howidi and colleagues found that the 
incidence of invasive and noninvasive penumococcal disease in 
the UAE is higher than in Western countries where the conju- 
gate pneumococcal vaccine has been introduced. The study docu- 
ments the incidence of pneumococcal disease before introduction 
of the conjugate vaccine. 


Relationship between circulating interleukin-10 
and histological features in patients with chronic C 
hepatitis 

In a retrospective study of 49 consecutive hepatitis C patients, 
Bruno and colleagues found that circulating IL-10 levels were nor 
different in patients compared with 20 healthy controls, but that 
IL-10 levels were associated with more severe necroinflammation 
among patients. The findings suggest that IL-10 may be useful in 
monitoring the evolution of liver damage. 


NEUROLOGY 
Role of cell adhesion molecules in acute ischemic 
stroke 


In a hospital-based prospective study of 110 acute stroke pa 
tients, Supanc and colleagues found no significant difference be- 
tween levels of soluble adhesion molecules VCAM-1 and ICAM- 
l in patients and in controls, but VCAM-1 levels were higher in 
patients with thromboembolic stroke, confirming the roles of 
VCAM-1 in the pathogenesis of acute thromboembolic stroke. 


CARDIOVASCULAR DISEASE 

Suboptimal use of risk reduction therapy in 
peripheral arterial disease patients at a major 
teaching hospital 

In a prospective study of 391 peripheral arterial disease patients 
with a mean of 3 atherosclerotic risk factors, Al-Omran and col- 
leagues found suboptimal use of risk reduction techniques for 
control of hypertension, diabetes and other factors. More effective 
strategies are needed to ensure adjunctive therapies. 


FAMILY MEDICINE 
Reported child sexual abuse in Bahrain: 2000-2009 


Al-Mahroos and Al-Amer found 440 children diagnosed with 
sex abuse in Bahrain with a steady increase in cases over the ten- 
year period. The study probably uncovered only the “tip of the 
iceberg” since most cases probably go unreported. Improvements 
are needed in identifying sexual abuse indicators by professionals 
and a mandatory reporting law may be needed, 


SURGERY 

Computed tomography evaluation of different 
chest tube sites for residual pleural volumes after 
coronary artery bypass surgery 

In a prospective, randomized study in 60 patients on the use of 
different chest tube methods, Sensoz and colleagues found that 
different chest tube insertion sites are similar in efficiency for 
draining pleural effusion, bur tubes inserted through the thoracic 
cage may result in more pain. 


OBSTETRICS AND GYNECOLOGY 
Saline infusion sonohysterography versus 
hysteroscopy for uterine cavity evaluation 


In a prospective study, Khan and colleagues found thar 3D saline 
infusion sonohysterography was a safe alternative to diagnostic 
hysteroscopy, but larger randomized controlled trials are needed 
to ascertain the validity and reliability of this less-invasive proce- 
dure for women with abnormal uterine bleeding. 


ONCOLOGY 
Association between body mass index and risk of 
breast cancer in Tunisian women 


In a hospital-based case-control study, Awatef and colleagues 
found chat BMI at diagnosis correlated with breast cancer risk in 
postmenopausal but not premenopausal women. Weight control 
might be a means of reducing breast cancer risk in postmeno- 
pausal women. 
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Pharmacoeconomics is a branch of health economics related to the most economical and efficient use 
of pharmaceuticals. Pharmacoeconomic research identifies, measures and compares the costs and out- 
comes (clinical, economic and humanistic) of pharmaceutical products andservices. Pharmacoeconomic 
evaluation can play a significant role in the efficient allocation of resources in healthcare systems with 
constrained budgets. Countries are trying to control the rising costs of health care in their aging popula- 
tion. They are all asking the same question: Is the new drug good value for money; and if so, what is the 
society willing to pay for it? This article reviews the importance of, and the need for, adaptation of phar- 
macoeconomic analysis to the conditions in Saudi Arabia. It will shed some light on the important steps 
for converting the concept into practice, including the need for identifying the willing-to-pay (WTP) or 
the threshold cutoff, the existence of a real cost for each utility, the nonexistence of an pharmacoeco- 
nomic advisory forum, pharmaceutical budget allocation, and the impact of pharmaceutical marketing. 
It will also provide recommendations for easing any challenges that might jeopardize the conduct of 


such analysis in Saudi Arabia. 


harmacoeconomics is a branch of health eco- 

nomics that deals with the economical and efh- 

cient use of pharmaceuticals.’ The discipline of 
health economics has generated one of the most active 
and fast-growing applied body of literature in econom- 
ics. Economic evaluation can play a significant role in the 
efficient allocation of resources in healthcare systems 
with constrained budgets.” The pharmacoeconomics 
concept is applied to guide the use of limited resources 
to yield maximum value to patients, healthcare payers 
and society. Pharmacoeconomics as a term did not ap- 
pear in the literature until 1986, when Ray Townsend, 
from the Upjohn Company, published a two-part pre- 
sentation describing the need to develop research ac- 
tivities in this evolving discipline? Townsend defined 
pharmacoeconomics at that time as “the description and 
analysis of the costs of drug therapy to healthcare sys- 
tems and society; Later this definition was modified to 
include “the costs and quality-of-life consequences asso- 
ciated with the use of a new drug therapy.” Since 1986, 
many methodological advances have been added to the 
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definition to better measure the outcomes that describe 
the consequences of the use of a new drug. 

Several countries have introduced economic evi- 
dence as a requirement for resource-allocation deci- 
sions, with some success. For instance, Australia formed 
the Pharmaceutical Benefits Advisory Committee 
(PBAC) and Medicare Services Advisory Committee; 
England and Wales established the National Institute 
for Health and Clinical Excellence (NICE); and New 
Zealand established the Pharmaceutical Management 
Agency.’ Just recently, Germany founded the Institute 
for Quality and Efficiency in Health Care (IQWiG) 
to support national decision-making related to health 
care and, most of all, drug usage. Almost all European 
countries have established some kind of a committee or 
institute in which the main task is the economic evalu- 
ation of drugs. 

In Saudi Arabia, the provision of health care is 
dominated by public-sector providers, primarily the 
Ministry of Health (MOH). The government plays a 


central role in providing healthcare services, accounting 
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for about 75% of the total healthcare spending in the 
country? The pharmaceutical market remains reliant 
on pharmaceutical imports, particularly for high-tech 
patented drugs. 

In addition, the market is highly regulated, given 
that the MOH, previously did not, and currently, the 
Saudi Food and Drug Authority (Saudi FDA) does 
not allow the sale of any pharmaceutical product that 
has not met the country's licensing requirement. In ad- 
dition, the Saudi FDA has strict price control policies 
in place to limit both public and private spending on 
branded, generic and over-the-counter (OTC) pharma- 
ceuticals. 

The forecast is that total pharmaceutical spending in 
Saudi Arabia will increase from $2.65 billion in 2008 
to $3.68 billion by 2013, representing a compound an- 
nual growth rate of 6.8% in US dollar terms.’ The main 
driver for such growth is thought to be the increasing 
burden of respiratory diseases in the country, along 
with diabetes, hypertension and cancer.’ Furthermore, 
the Saudi Arabian government has recognized that the 
population is projected to increase to 27.6 million peo- 
ple by 2013, and has admitted that it is challenging to 
finance a sustainable healthcare sector. It has therefore 
proposed to restructure the management of all existing 
218 governmental hospitals into private enterprises and 
to introduce mandatory health insurance throughout 
the Kingdom.* The aim of the Saudi Arabian govern- 
ment is to reduce public sector spending on health care, 
along with improving the quality and standard of care 
at its local hospitals. 

These healthcare reforms should increase access to 
healthcare services and pharmaceuticals as the penetra- 
tion of health insurance increases across the country. 
Accordingly, a significant increase in overall expendi- 
ture on drugs is likely, with a greater shift towards the 
use of generics.’ As competition increases, insurers will 
attempt to increase profits by implementing cost-con- 
tainment measures such as pharmacoeconomic drug 
evaluations, generic substitution and formulary lists. 
At the regional level, the Gulf Cooperation Council 
(GCC) has established a group’ purchasing program as 
an attempt at cost minimization. A total of $33 million 
was saved by five of the GCC states, and more than $11 
million was saved by 3 GCC states in 2001.5 


Rationale for Conducting Pharmacoeconomic 
Analyses in Saudi Arabia 

Saudi Arabia is considered the largest consuming mar- 
ket affiliated with the GCC.’ The gross domestic prod- 
uct (GDP) per capita in Saudi Arabia is $14486 to 
19022, and 4.3% of the GDP is spent on health care." 


PHARMACOECONOMIC ANALYSIS 


Despite a high GDP and a wealthy population, Saudi 
Arabias healthcare spending is challenged by differ- 
ent factors: Drug prices have increased over the years 
because the development cost of drug manufactur- 
ers has risen due to an increase in regulatory require- 
ments to protect the public from ineffective and unsafe 
use of drugs following the thalidomide tragedy; ! new 
techniques for drug design and new types of drugs en- 
gineered using the techniques of biotechnology have 
meant that cost of manufacturing drugs is also likely 
to rise; both of these increases in drug costs have re- 
sulted in multinational drug companies charging more 
for their drugs that successfully made it to the market, 
in order to obtain an acceptable return on their high 
investment. 

Unlike countries that prefer generics, patients in the 
GCC have chosen branded medications over gener- 
ics. One study estimates the market share of generic 
medicines in Saudi Arabia is 5.8% compared to many 
European countries, where the market share of generic 
medicines was about 50% in 2009." Additionally, in 
Saudi Arabia, because most medicines can be purchased 
from a pharmacy without a prescription, consumers can 
easily exercise their preference for branded medicines. 

Finally, the fact that new therapies and technolo- 
gies are being introduced makes the need for economic 
evaluation and pharmacoeconomic analyses vital. The 
performance of randomized controlled trials used to as- 
sess drug efficacy, as well as the results thereof, is not 
enough to guide the choices among different alterna- 
tives, All countries are facing the same questions: How 
can I best spend my money? Is the new drug good value 
for money; and if so, what is society willing to pay for it? 


Types of Pharmacoeconomic Analyses 
Pharmacoeconomic research identifies, measures and 
compares the costs and outcomes (clinical, economic 
and ethical) of various pharmaceutical products. It uses 
different methods and tools for examining the impact 
of alternative drug therapies and other medical inter- 
ventions. Research methods such as cost-effectiveness, 
cost-utility, quality-of-life evaluations are drawn from 
many areas: economic, medical epidemiology, pharmacy 
15 Table 1 is a description of the 
different types of pharmacoeconomic methodologies. 
Cost-benefit analysis (CBA) consists of identifying 
all of the benefits that occur from the program or in- 
tervention and representing them in dollar terms in the 
year in which they occur. This flow of benefit in dollars 
is then discounted to its equivalent present value at the 
selected interest rate. At the same time and on the other 
side of the equation, all program costs are identified and 


and social sciences. 
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allocated for a specific year and the costs are discounted 
to their present value. If all pertinent factors remain 
constant, the program with the largest present value of 
benefits with the least cost is the best in terms of its eco- 
nomic value. Basically, cost-benefit analysis can be used 
when comparing the value of different programs where 
the outcomes are in different units. For example, a given 
hospital or organization can measure the cost benefit of 
having a neonatal program versus cardiac rehabilitation 
program, taking into consideration the availability and 
distribution of other programs in the same geographi- 
cal region. 

Cost-effectiveness analysis (CEA) is defined as a se- 
ties of analytical and mathematical procedures that aid 
in the selection of course of action from among various 
alternative approaches. This technique can be applied 
only when the programs output can be readily mea- 
sured in dollars, but the outputs are more appropriately 
stated in terms of health improvement created [e.g., 
life-years gained (LYG), time to event, higher survival 
rates, or faster clinical cure). In cost-benefit or cost- 
effectiveness analysis, a program or intervention provid- 
ing a high benefit (effectiveness)-to-cost ratio in terms 
of value to society may not be valued in the same way by 
all members of the society. 

Cost-utility analysis (CUA) measures the conse- 
quence of intervention in terms of “quantity and qual- 
ity of life.” The results are often expressed as cost per 
quality-adjusted life-year (QALY) gained or changes in 
quality-of-life measurement for a given cost of interven- 
tion. 

Finally, cost-minimization analysis (CMA) is used 
when two or more interventions that are demonstrated 
or assumed to be equivalent in terms of a given outcome 
or consequence, are evaluated. The Cost associated with 
each intervention may be evaluated and compared with 
that associated with another intervention. 


Practical Examples of the Usefulness of 
Pharmacoeconomic Analyses in Decision Making 
The application of pharmacoeconomics is a challenge 
for many pharmacists today.'* Several barriers exist 
when using CEA for decision making. One important 
barrier is that clinically relevant, unbiased, published 
cost-effectiveness studies are generally not available at 
the time a new drug is considered for addition to the 
formulary.” The studies that are available are mainly 
industry-funded, published in abstract form or are de- 
scribed in non-peer-reviewed journals, and/or are often 
lacking measurable outcomes. Currently, insurers, for 
reimbursement purposes, are increasingly making use 
of CEA to assess the financial "value" of new technolo- 
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Table 1. Description of the different types of pharmacoeconomic methodologies. 





Cost-benefit analysis (CBA): consists 
of identifying all of the benefits 

that occur from the program or 
intervention and converting them into 
dollars in the year in which they occur. 


Dollars 


Cost-effectiveness analysis (CEA): a 
series of analytical and mathematical 
procedures that aid in the selection of 
course of action from among various 
alternative approaches. 


- Dollars: 





Cost-minimization analysis (CMA): 
used when two or more interventions 
that are demonstrated or assumed 

to be equivalent in terms of a given 
outcome or consequence, are 
evaluated. The cost associated with 
each intervention may be evaluated 
and compared with that associated 
with another intervention. 


Dollars 


Cost utility analysis (CUA): a tool 

that measures the intervention 
consequence in terms of “quantity and 
quality of life.” 


Dollars 





Dollars 


Natural units [life- 
years gained, blood 
glucose (mg/dL), 
blood pressure 
imm Hall 


Assumed to be 
equivalent in the 
groups compared 


Quality-adjusted 
life-years (QALYs), 
or ather benefit 


BAM o dnd 


gies, especially pharmaceutical or biopharmaceutical 
products. 

Aspinall and colleagues, in a review published in 
2005,'5 assessed the approval of gefitinib by the FDA. 
The drug was granted accelerated approval in 2003 for 
the treatment of non-small cell lung cancer (NSLC) 
based on evidence that 10% of patients treated experi- 
enced shrinkage in their tumor, but there were no CEAs 
ever published for this drug at that time. A subsequent 
clinical trial failed to show a mortality benefit,'^ and the 
manufacturer no longer recommended starting this drug 
for treatment of lung cancer. Before the publication of 
that study, sales in the United States approached $113 
million during the third quarter of 2004. Spending of 
these ‘healthcare’ dollars would have been avoided had 
there been a CEA performed immediately following 
drug approval. Another example given by the authors 
was treprostinil for the treatment of pulmonary hyper- 
tension. It was approved by the FDA in 2001 based on 
one study and two abstracts published in the literature, 
with no CEA ever available following the approval of 
the drug. The one study that was published was funded 
by the industry, and the authors did not discuss the 
primary endpoints. A trend toward reduced mortality 
or a reduced need for lung transplantation after treat- 
ment with treprostinil was discussed in the report of 
the FDA given by the advisory committee reviewing the 
drug. Another problem with the study was the fact that 
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the comparison group was on a placebo rather than on 
standard drug therapy. This drug was never added to 
the Veterans Health Administration (VHA) formulary 
due to the paucity of data and the lack of evidence sup- 
porting improved survival or measurable improvement 
in quality of life. A subsequent analysis showed that the 
drug was less cost-effective than other available agents.” 
Recombinant human DNase (dornase-alfa) is an- 
other drug where limited evidence is available concern- 
ing cost-effectiveness. It is considered an effective mu- 
colytic and is indicated in conjunction with standard 
therapies for cystic fibrosis (CF). Clinical trials have 
indicated a small improvement in forced expiratory 
volume in 1 second (FEV1) and forced vital capacity 
(FVC), but whether quality of life is affected in a mean- 
ingful and measurable way is yet to be clarified.*” 
When dornase-alfa was compared to hypertonic saline, 
it was found to result in a mean improvement in FEV1 
of 8% at a mean additional cost of £1409 over a 12- 
week period. In addition, using alternate-day dornase- 
alfa was not a cost-effective alternative in comparison 
with daily treatment for the same period.” In general, 
clinical trials in CF have shown improvements in lung 
function?! However, the drug is considered an expen- 
sive treatment, costing £7 442 per patient per year, and 
not all patients benefit from it. The main evidence 
on the relative cost-effectiveness of dornase-alfa thera- 
py comes from a study by Oster et al, using data from 
a US phase III clinical trial.“ The authors compared 
the effectiveness of dornase-alfa with that of placebo in 
adults with CF. They excluded the cost of dornase-alfa 
and only evaluated health costs related to respiratory 
tract infection. Nebulized hypertonic saline (HS) is an 
alternative treatment for CF and appears to have benef- 
cial effects on lung function, mucociliary clearance and 
sputum. expectoration in the short term that are com- 
parable to those of dornase-alfa.* The intervention cost 
is substantially less than that with dornase-alfa, but the 
relative total cost of care has not been assessed, leaving 
the question of cost-effectiveness unanswered.” 
Another example is sorafenib—an orally active bi- 
aryl urea, small molecule inhibitor of various tyrosine 
kinase receptors—used for patients with advanced he- 
patocellular carcinoma who are not suitable for surgery. 
It is found to increase survival by about 3 months. The 
British NICE, however, ruled that sorafenib should 
not be made available on the National Health Service 
(NHS)* because, although it is clinically efficacious, 
with tolerable side effects, it is not cost effective. It is 
believed to be too expensive even when NICE took into 
account a patient access scheme, offered by the drugs 
manufacturer, to provide every fourth pack of treatment 
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for free. NICE calculated that the cost of sorafenib per 
QALY was about £52 000, well above its usual £30 000 
threshold for approving drugs.” The cost-effective- 
ness has also been estimated for second-line treatment 
of advanced renal cell carcinoma from the perspective 
of the UK National Health Service. However, com- 
pared to the best supportive care, it offered additional 
health benefits, but with a cost per QALY in excess of 
£70000.25 

The MOH was the responsible authority for regis- 
tering all pharmaceutical companies until the establish- 
ment of Saudi FDA in March 2003. The Saudi FDA 
took over this function in July 2009 and is now respon- 
sible for licensing pharmaceutical products. Because 
pharmacoeconomic data are becoming vital to practi- 
tioners involved in formulary decisions, it is important 
to have these data as soon as possible after Saudi FDA 
approval, 


Global Continuous Challenges to 
Pharmacoeconomic Studies 

Despite the potential value of pharmacoeconomic eval- 
uations, one should not assume that decision making 
is immediately improved by using one of the above- 
mentioned tools for guidance. It has to be taken into 
account that these tools can only be as good as the data 
that are used for their creation; therefore, these analyses 
are best used as one tool alongside others for assessing 
the consequence of medical interventions.” Moreover, 
in cost-benefit analysis, all benefits are estimated in 
monetary terms related to the individual's maximum 
‘willingness to pay (WTP). The term WTP is the 
maximum amount a person would be willing to pay, 
sacrifice or exchange for a good. Projects are consid- 
ered valuable when the net benefits outweigh the cost. 
As a threshold, either the cutoff implied by the maxi- 
mum budget or the maximum WTP per unit of health 
gained can be used.” Evidently, this leads to method- 
ological inconsistency, since using the societal perspec- 
tive entails including all costs (inclusive of indirect costs 
as productivity losses and patient-born costs) and not 
only those that fall in the specific healthcare budget. 
Therefore, as Johannesson and O'Connor emphasized, 
pharmacoeconomic analysis based on a fixed budget 
will not be consistent with using a social perspective.” 
Alternatively, the maximum W'TP per unit of health 
gained could be defined as having a role in decision 
making. It is unlikely, however, that a single value for 
the WTP per LYG or QALY as the decision-making 
basis that is scientifically and thoroughly evaluated will 
be elicited soon. As an alternative, policy makers could 
define values of WTP per unit of health gained for 
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groups of interventions. 30 

One of the biggest challenges for pharmacoeco- 
nomic research is the fact that there is no agreement on 
what should be the benchmark value (threshold) for a 
cost-effectiveness ratio and how to restrict delivery of 
health care that has a cost-effectiveness ratio above the 
threshold value. Furthermore, there is no agreement on 
how to incorporate uncertainty of the results into the 
decision-making process and how to make a decision 
when only poor-quality data is available. Finally, there 
are controversies about who should fund the studies 
and whether publication bias results in inefficient use of 
healthcare resources. For all these reasons, it is critical 
that healthcare decision-makers are trained and educat- 
ed in pharmacoeconomics; and in its tools, methodolo- 
gies and valid interpretation of the results. 


Specific Challenges for the Saudi Arabian 
Adaptation of the Pharmacoeconomic Concept 
Despite all challenges associated with the application of 
the concept, the healthcare system in Saudi Arabia is not 
only required to overcome such challenges, but is also 
required to establish basic elements of pharmacoeco- 
nomic analyses. This involves first identifying the WTP 
or the threshold cutoff. The World Health Organization 
(WHO) defines the threshold for cost-effectiveness as 
being less than three times the gross domestic product 
per capita (GDP/capita).? Current thresholds for cost- 
effectiveness are established or implicitly used by a num- 
ber of countries worldwide (Table 2)? The GDP 
per capita for Saudi Arabia is estimated to be $14486- 
$19022.**> Therefore, based on the definition provided 
by che WHO, the estimated threshold for cost-effective- 
ness is about US$57 000. However, a threshold has to 
be discussed and agreed upon by MOH, Ministry of 
Finance (MOF) and the society. 

Second, considering the fact that most of the health 
care is proivded by governmental hospitals, MOH, 
military, National Guard, Security, and specialist hospi- 
tals, the real cost for each utility, such as bed cost, x-ray, 
and lab tests, remains unknown. Therefore, a practical 
approach to assessment needs to be adopted in order 
to estimate the cost of these utilities in Saudi Arabia, 
based on the cost in private hospitals. A recommenda- 
tion is to average the cost incurred at three or five private 
hospitals from among different categories of hospitals. 

Third, there is no pharmacoeconomic advisory fo- 
rum, resembling NICE, for example. This forum should 
be an independent, non-profit organization that can 
provide evidence-based recommendations on the cost- 
effectiveness of a given medication. Creating a full forum 
from scratch would be a tedious and resource-depleting 
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Table 2. Currently used thresholds for cost-effectiveness in 
different countries. 


Australia Aus $42 000-76 000 





Canada Can $20 000-100 000 
The Netherlands €20000 

New Zealand NZ $20000 
United Kingdom GB £30000 

US US $50 000-100000 
Sweden SEK 500000 


“None of these thresholds is a fixed (legally binding} threshold. 


approach; however, having an agreement or affiliation 
with such a forum so as to be able to use the modules 
developed by it would be a reasonable start. At pres- 
ent, the International Society for Pharmacoeconomics 
and Outcomes Research (ISPOR), an international 
educational and scientific organization fosters excel- 
lence in the core disciplines of pharmacoeconomics. 
The Saudi Arabian chapter of ISPOR [ISPOR-Saudi 
Arabia] maintains affiliation as a component chapter of 
ISPOR.* 

Fourth, a pharmaceutical budget allocation in most 
of the hospitals is fixed and does not communicate with 
other counterpart budgets (i.e., admission, transplant 
program, cancer center, and others). For instance, if we 
were to introduce a new cutting-edge high-cost medica- 
tion for kidney transplant patients that has been shown 
to reduce rejection, as well as hospital admission; then, 
although the medication budget has reached its ceiling 
already, the institution should still be able to offer this 
therapy by subtracting the cost from the kidney trans- 
plant program. Without this communicating ‘budget 
compartment’ module, the pharmaceutical budget con- 
tinues to be in serious deficit. 

Fifth, additional long-term challenges include the 
need for expertise, the lack of understanding of eco- 
nomic evaluation methodology among healthcare prac- 
titioners; the lack of quality data for outcome measure- 
ment in the Saudi population; and the inapplicability 
of the available pharmacoeconomic evidence due to the 
differences in healthcare provisions. One option would 
be that a clear national strategic plan be put in place 
to overcome these challenges. Healthcare providers, in 
particular physicians, need a better understanding of 
the relationship between cost and benefits (“Do I get 
value for money?”) to become more cost-conscious in 
the future. Health-related economic assessment should 
be a part of their curriculum in the schools of medicine, 
internship and residency training. On top of this, physi- 
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cians need to assume responsibility for the increasing 
costs associated with their prescribing habits. This will 
become obvious as health insurance companies begin 
to mandate specific formulary items for specific disease 
states. In the meantime, pharmacists should assume a 
leading role in the adoption of the pharmacoeconomic 
concept in Saudi Arabia and push for its use in the de- 
cision-making process for formulary addition. None of 
this will materialize if budget decision makers are not 
aware of the concept or the advantages gained by the 
adoption of the concept. 

Finally, the pharmaceutical industry must also be 
included in an overall health-related economic strategy, 
e.g» their marketing approaches must be evaluated and 
pressure has to be put on them to ensure the quality of 
their data and publication. 

In conclusion, the application of pharmacoeconomic 
principles is pivotal in controlling the increasing costs 
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of medications and supports rational decision-making 
in the healthcare sector. Pharmacoeconomic analyses 
can be used as additional tools for assessing the con- 
sequences of medical interventions. In Saudi Arabia, 
we propose that a WTP or threshold cutoff be agreed 
upon nationally. Other challenges require good stra- 
tegic planning, and building the infrastructure (e.g. 
teachers of health economics in medical and pharmacy 
schools) that is crucial to creating sustainable outcomes 
from these types of analyses. 
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The U.S. Institute of Medicine (IOM) much publicized report in “To Err is Human” (2000, National 
Academy Press) stated that as many as 98000 hospitalized patients in the U.S. die each year due to 
preventable medical errors. This revelation about medical error and patient safety focused the public 
and the medical community’s attention on errors in healthcare delivery including laboratory and point- 
of-care-testing (POCT). Errors introduced anywhere in the POCT process clearly can impact quality and 


place patient's safety at risk. While POCT performed by or near the patient reduces the potential of some 
errors, the process presents many challenges to quality with its multiple tests sites, test menus, testing 
devices and non-laboratory analysts, who often have little understanding of quality testing. Incoherent 
or no regulations and the rapid availability of test results for immediate clinical intervention can further 
amplify errors. System planning and management of the entire POCT process are essential to reduce 


errors and improve quality and patient safety. 


very day our lives are bombarded with “things 

happening" Most—volcanoes, earthquakes, 

hurricanes, fires—are acts of nature and beyond 
our control. “Things happen” in healthcare as well. In 
2000, the U.S. Institute of Medicine reported that as 
many as 98 000 people die in U.S. hospitals each year 
as a result of preventable medical errors.' This report 
alerted the public and the medical community and fo- 
cused attention on ways to improve quality and elimi- 
nate medical errors to ensure patient safety. In spite 
of efforts to do away with these errors, errors are still 
widespread." More recent studies report that as much 
as 45 percent of every dollar spent on U.S. health care is 
related to medical mistakes and that some kind of mis- 
take or adverse event occurs in one-third of all hospital 
admissions.’ The key phrases in these reports are “mis- 
takes” and “preventable medical errors,” which means 
solutions can be found and implemented. 

Point of care testing (POCT) is defined as any testing 
that is conducted outside the central clinical laboratory 
and near the patient. The popularity of POCT keeps 
increasing and is based on the assumption that test re- 
sults available in a very short timeframe assist caregivers 
with immediate diagnosis and/or clinical intervention to 


benefit patient outcomes. Patient safety, in the context 
of the POCT process, is freedom from unintentional or 
preventable harm due to avoidable adverse events (medi- 
cal errors) that directly impact the quality of the test re- 
sult and ultimately the quality of care. Errors can occur 
anywhere in the entire POCT process, from deciding to 
order a test (pre-pre-analytical), to ordering and collect- 
ing a patient sample, through the analytical process, to 
reporting and finally acting appropriately on the result 
(post-post-analytical). Patient safety potentially can be 
compromised whenever there is a disruption in achieving 
all of the necessary “correct” quality criteria throughout 
the process—correct test order, correct patient, correct 
specimen collected at the correct time, correct test result, 
correct patient record, and correct clinical interpretation 
leading to the correct and timely clinical response. 
Plebani et al and others described the frequency of 
errors in the three phases of the total testing process.“ 
The most cited POCT deficiencies impacting the ana- 
lytical phase include failure to perform and document 
quality control, follow the procedure and manufactur- 
ers directions, perform and document personnel train- 
ing and ongoing competency, take appropriate corrective 
actions, verify accuracy of analytes tested, and document 
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results in the patient record.” Meier and Jones, in their 
seminal papers, identified three basic sources of POCT 
error—operator incompetence, not following protocols 
and uncontrolled reagents and equipment, and also sug- 
gested that wherever POCT errors occur, the effects of 
these etrors are amplified by incoherent ot no regula- 
tion, the availability of rapid test results often reported 
without appropriate quality checks, and immediate ther- 
apeutic decisions and treatment based on these rapid re- 
sults. "Amplifiers" as used by these authors are factors, 
which increase both the frequency and magnitude of the 
errors.®° Numerous articles that include extensive refer- 
ences enumerate examples of POCT errors. 


Planning for Quality 

POCT is an ever increasing and significant component 
of hospital services and just like the central labora- 
tory POCT requires strategic planning, management 
and leadership. This approach not only provides clear 
lines of responsibility, authority, professional expertise, 
oversight and accountability for the entire process, but 
as importantly, addresses error reduction to ensure pa- 
tient safety. While the exact structure varies with the 
situation, typically POCT is addressed throughout the 
organization by a POCT committee having a common 
vision to best serve patient needs and meet institu- 
tional goals. À primary reason for unsuccessful POCT 
programs, including sub-optimal clinician utilization 
patterns, is a failure of the organization to take own- 
ership of the process and involve stakeholders in the 
decisions for implementation and ongoing activities. 
Stakeholders, beginning with hospital administration, 
come from all areas impacted by POCT. These stake- 
holders form the nucleus of the" POCT committee or 
team” and provide the broad-based input that is essen- 
tial for creating a successful program. By shifting the 
focus to the institutions goals, the needs and various 
viewpoints of physicians and healthcare professionals 
and the demand for quality, medical error reduction and 
improved patient safety can be addressed and mostly ac- 
commodated. A key player in carrying out the directives 
of the team and ensuring that POCT is conducted in a 
quality way is the coordinator. Selecting the right one is 
essential, since the very visible coordinator carries out 
the directives of the committee and is the POCT cham- 
pion, promoter, helper, resource, rule enforcer, trouble- 
shooter, and spokesperson. 

The importance of the POCT committee and coor- 
dinator is reinforced in the International Organization 
for Standardization (ISO) POCT document.” The 
ISO organization describes itself as the world's largest 
developer and publisher of international technical stan- 
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dards on many topics including medical laboratory test- 
ing and POCT. ISO 22870:2006, Point-of-care testing 
(POCT) - Requirements for quality and competence, 
gives specific requirements applicable to POCT carried 
out in a hospital, clinic and by a healthcare organiza- 
tion providing ambulatory care.?* The introduction of 
this document includes the following statement: "risk 
to the patient and to the facility can be managed by 
a well-designed, fully implemented quality manage- 
ment system...” and requires that a multidisciplinary 
"management group shall ensure that responsibilities 
and authorities are defined and communicated..." The 
standard goes on to delineate the requirements through 
all phases of testing that must be addressed including 
personnel training and competency. It also specifies the 
appointment of a person, the “coordinator,” responsible 
for POCT quality. The approach that ISO specifies 
to achieve quality at POCT is very prescriptive and 
proactive and differs markedly from the regulatory ap- 
proach of the U.S. government that is disseminated in 
the Clinical Laboratory Improvement Amendments 
(CLIA) CLIA stipulates that for methodologies 
classified as CLIA-waived (now over 100 analytes per- 
formed by over 1000 methodologies) and mostly per- 
formed at POC, the test site only needs to follow the 
manufacturers directions. This explains the “incoher- 
ent or no regulation” amplifier described by Meier and 
Jones. 

Fortunately, today we also have good sources of in- 
formation from POCT managers who offer practical 
advice regarding management approaches and prac- 
tices to achieve excellence and avoid common pitfalls. 
Dr. Paula Santrach from the Mayo Clinic named 10 
key factors for creating and maintaining a quality POC 
program.” Her key points include planning for qual- 
ity, training, nurturing a patient safety culture and im- 
plementing automation whenever possible. Dr. James 
Nichols, Baystate Health System, suggests standard- 
izing instruments across sites, continual quality im- 
provement, and maximizing connectivity for improved 
quality and patient safety.” Other experts advise being 
aware of POCT limitations, minimizing testing staff, 
having guidelines to lead clinicians to the right test, and 
timely and proper test utilization, and taking advantage 
of available resources, such as websites, to keep cur- 
rent. All of these have metit and some warrant further 


discussion for quality planning. 


Buy Right 

Many factors influence the method/instrument selec- 
tion decision. These are based on a variety of criteria in- 
cluding test menu, sample volume requirements, back- 
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ground and number of testing personnel (ease of use), 
cost (instrument, reagents/supplies and storage require- 
ments, maintenance), performance requirements (accu- 
racy, precision, approach to quality assessment) to meet 
quality needs, data management and connectivity, result 
documentation, billing, manufacturer support, and oth- 
ers. Making a choice is considerably more complex than 
listening to a salesperson's highly selective recitation of 
features and benefits. 

The primary purpose of POCT is to have results 
quickly available to the clinician for immediate interven- 
tion. While the emphasis on immediate availability of 
test data is definitely a positive for most applications, it 
is a negative when the result is incorrect! Instrument se- 
lection must take into account the analyst, who often has 
less insight and knowledge of the testing process. While 
there are many manual and automated methods avail- 
able for POCT, not all methods meet the needs of the 
test site and its clientele and not all are equal in terms 
of accuracy, precision, and reliability. It absolutely is im- 
perative that the coordinator or designee of the POCT 
committee have input into the evaluation and selection 
of methods to ensure that testing needs can be met.” 

Automation continues as a reoccurring suggestion 
for eliminating many POCT errors. The most com- 
mon example of the evolution of POCT technology is 
seen with the glucose meter—the most frequently used 
testing device across all elements of healthcare.” The 
continuing evolution of this technology demonstrates 
the concept of addressing error reduction by overcom- 
ing “human and process factors" that negatively impact 
test quality and jeopardize patient safety. For example, 
current test systems now prompt operators to perform 
the test correctly, require patient and authorized opera- 
tor identification, verify correct sample handling, flag 
critical test results, lock the system when quality con- 
trol assessments fail or are not performed, electronically 
transfer the result directly to the patient's caregiver and 
permanent medical record once acceptance (quality) 
criteria are met, and maintain records on operator com- 
petence and performance for management purposes. 
‘This is a classic example of the synergy between auto- 
mated, technological capabilities and medical demand. 

As the evolution continues, technology will move 
well beyond just automating the many steps of the test- 
ing process to autonomation. Áutonomation transfets a 
level of human intelligence to automated machinery?! 
The concept encompasses the two pillars of Toyota 
production: "Jidoka" and "Poka-Yoke/ which translate 
loosely as “automation” and “mistake proofing.” The con- 
cept incorporates the Deming view thar correction of 
mistakes must be undertaken as they occur rather than 
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waiting to the end of the production line.” While more 
sophisticated technology is being introduced, the ulti- 
mate evolution will be the development of technology 
that controls and ensures the quality of the entire test- 
ing process with minimal operator intervention. 

Another essential component of POCT is “connec- 
tivity”. Until recently, much POCT data were simply 
“lost,” potentially impacting the quality of patient care. 
Fortunately more and more of today’s test devices have 
connectivity capabilities to caprure data in the patients’ 
records and facilitate better management of the entire 
POCT process. Autonomation and connectivity will 
continue to be driving forces in ensuring POCT quality 
and patient safety. 


Train and Check Ongoing Competency 

An accurate and precise result that meets the many 
testing requirements is unlikely to be obtained with- 
out a well-trained, competent operator. All those in- 
volved in POCT know that a major challenge concerns 
the training and ongoing competency assessments of 
many healthcare practitioner analysts, who have a pa- 
tient care focus as their primary responsibility. The in- 
creased demand for POCT that includes an extensive 
test menu offered 24 hours a day, 7 days a week compli- 
cates training and competency assessment. Of course, 
all POCT must be in full compliance with a complex 
set of very technical regulations and overarching pro- 
fessional standards usually written with the centralized 
laboratory in mind. 

Who does the training is very situational specific and 
ranges from manufacturers for specific method/instru- 
ment instructions to key trainers to laboratory staff. A 
successful training program incorporates materials that 
are up-to-date, easy to understand and address all the 
necessary components outside the actual testing, such as 
— institutional policies and procedures, patient identifi- 
cation, patient preparation, sample collection, alert value 
protocol, blood-borne pathogen safety precautions, and 
documenting results. Face-to-face instruction by instruc- 
tors with the same background as the trainee (e.g, nurses 
training nurses) often is considered to be the most effec- 
tive approach, however, this may not be possible or prac- 
tical with large numbers of analysts and/or many geo- 
graphically separated POCT sites. E-learning packages 
developed by manufacturers, professional trainers, and/ 
or institutional staff are becoming more widely used. 
Whatever the approach taken, some type of assessment 
as to the analysts competency must be carried out before 
actual testing is allowed. Training is not a onetime activ- 
ity. It needs to be undertaken with the ongoing changes in 
testing protocols and applicable policies and procedures. 
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Once trained, analysts must continue to maintain 
their competence to provide quality results necessary 
for high quality care. In the US, CLIA now mandates, 
at a minimum, an annual competency assessment of au- 
thorized testing personnel that includes all of the fol- 
lowing: (1) Directly observing routine test performance, 
including patient preparation, if applicable, specimen 
handling, processing and testing; (2) Monitoring the 
recording and reporting of test results; (3) Reviewing, 
if applicable, intermediate test results or worksheets, 
quality control records, proficiency testing results, and 
preventive maintenance records; (4) Directly observing 
performance of instrument maintenance and function 
checks; (5) Assessing test performance through testing 
previously analyzed, internal “blind” or external profi- 
ciency testing samples; and (6) Assessing problem solv- 
ing skills. Considering the amount of time, energy, 
and costs associated with training and competency as- 
sessment activities, the POCT coordinator/committee 
should consider limiting the number of analysts, when 
possible, and encouraging those who “do not follow the 
rules, and/or test infrequently” not to be involved. It is 
very difficult for analysts performing few tests to main- 
tain competence, : 


Think Outside the Box 
Traditionally, the total testing process is divided into 
three phases—pre-analytical, analytical, and post-ana- 
lytical. Today in managing and evaluating the impact of 
POCT, the process needs to be viewed more broadly 
and include the clinicians who demand and use the 
rapid test results. POCT really begins with the clini- 
cian deciding to order a test, (pre-preanalytical) and 
ends with the clinician acting on the result (post-post- 
analytical).!?? Meier and Jones suggest that the value of 
POCT may be diminished due to clinician practice par- 
adigms.? Medical error should be attributed to clinicians 
ordering the wrong test or failing to respond appropri- 
ately or in a timely manner to a test result. The degree to 
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which these errors compromise patient safety is a func- 
tion of the criticality of the test result. Consequently it 
is appropriate that clinician response be considered in 
assessing the POCT process, medical error and patient 
safety. While “immediate result availability” is.the ma- 
jor impetus behind todays POCT, it is also the major 
reason for concern. The IOM study recognizes two 
kinds of medical POCT-related errors, which impact 
on patient safety: initiating the incorrect therapeutic 
action and/or failing to recognize the significance of 
the test result and failure to take the necessary action.’ 
Simply because advanced technology makes test results 
available in minutes does not mean that the ‘clinician 
practice paradigms have advanced with the technology. 
POCT results available in “real time” must be fully in- 
tegrated into contemporary patient care processes for 


the patient to benefit from the testing approach. As the | 


availability of high-quality POCT results, in real time, 
becomes the norm, the clinician practice paradigm must 
change if medical errors are to be reduced. Ultimately 
in the POCT process, improvements may need to come 


from fundamentally changing the caregivers paradigm. 


Conclusions 

On a daily basis, "things happen" that impact our qual- 
ity of life and safety. POCT is no exception. POCT will 
continue to grow and be an important segment of the 
modern clinical laboratory testing market. For POCT 
to benefit patient outcomes requires quality and quality 
is not automatic. Quality testing and ultimarely patient 
safety demand planning, oversight and leadership pro- 
vided by the POCT committee and coordinator. Many 
experts in POCT have given valuable advice and tips 
to achieve excellence in POCT. However in evaluating 
and improving POCT, the total testing process— pre- 
preanalytical phase through post-postanalytical — must 
be considered. Even the best test systems, analysts, and 
testing policies and procedures will be ineffective if the 
clinicians do not take appropriate advantage of POCT. 
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BACKGROUND AND OBJECTIVES: Mortality from road traffic collisions (RTC) is a major problem in the Gulf 
Cooperation Council (GCC) countries. Low compliance with seatbelt usage can be a contributing factor for 
increased mortality. The present study aimed to ascertain the presence of a relationship between seatbelt non- 
compliance of vehicle occupants and mortality rates in the GCC countries versus other high-income countries. 
DESIGN AND SETTING: Observational and descriptive study using information published by the World Health 
Organization 

METHODS: Data for all GCC countries (n=6) and other high-income countries (n-37) were retrieved and com- 
pared with regard to population, gross national income, number of vehicles, seatbelt non-compliance and road 
traffic death rates. Univariate and multivariate analysis were used to define factors affecting the mortality rates. 
RESULTS: The median road traffic death rates, occupant death rates, and the percentage of seatbelt non-compli- 
ance were significantly higher in the GCC countries (P<.0001, P=.02, P<.001, respectively). There was a strong 
correlation between occupant death rates and seatbelt non-compliance (R=.52, P=.008). Seatbelt non-compliance 
percentage was the only significant factor predicting mortality in the multiple linear regression model (P=.015). 
CONCLUSIONS: Seatbelt non-compliance percentages in the GCC countries are significantly higher than in 
other high-income countries. This is a contributing factor in the increased road traffic collision mortality rate in 
these countries. Enforcement of seatbelt usage by law should be mandatory so as to reduce the toll of death of 
RTC in the GCC countries. 





orldwide, more than 1.2 million people in many parts of the world as well as in the GCC coun- 
are killed and 50 million are disabled ev- tries”? This study aimed to evaluate the correlation 


ery year because of road traffic collisions 
(RTCs).! This global problem has increased in the last 
two decades. The large increase in the number of ve- 
hicles and high speed roads has accounted for this in- 
crease in high-income countries,” including the Gulf 
Cooperation Council (GCC) countries." A speed-in- 
jury curve shows clearly the strong relationship between 
high speed and severity of injury.” Energy increases ex- 
ponentially with an increase in velocity, leading to an 
increase in serious and fatal collisions. Seatbelts are the 
most important motor vehicle crash safety innovation 
that are capable of reducing the morbidity and mortal- 
ity of RTCs.”* Despite this, seatbelts remain underused 
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between seatbelt non-compliance of vehicle occupants 
and vehicle occupant mortality rates in the GCC coun- 
tries and other high-income countries. 


METHODS 


Data retrieval and entry 

Data for GCC countries and other high-income 
countries were retrieved from the World Health 
Organization (WHO) road traffic injury prevention 
global status report on road safety." These data were 
collected in the year 2007 using a self-administered 
questionnaire implemented in each country by the 
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National Data Coordinator of that country. Data in- 
cluded the country population for 2007, gross national 
income (GNI) per capita per US dollar, number of reg- 
istered vehicles and estimated number of road traffic 
deaths per 100000 population. 

High-income countries were defined as having a 
GNI of $11456 per capita or more.” Data on over- 
all seatbelt compliance percentages for 22 countries is 
retrievable from the WHO road traffic injury preven- 
tion report published in 2008. The data in this report is 
from peer-reviewed articles, urban, and hospital-based 
studies. The most representative study was selected. 
The seatbelt compliance percentage data for the other 
countries were searched by using MEDLINE, Google 
and Google Scholar searching engines. Terms used for 
the search were seatbelt, compliance, and names of in- 
dividual countries. The overall seatbelt compliance per- 
centages for all occupants including the driver, front seat 
passengers and back seat passengers were calculated. 
Neither the drivers’ nor the front seatbelt passengers 
compliance percentage alone was used as an alterna- 
tive for the overall compliance. By using this search, the 
overall compliance percentages for seven more countries 
were found including: Canada,'' Kuwait,’ Qatar,’ Saudi 
Arabia," Sweden, ® United Arab Emirates (UAE)? 
and the United States (US). By this approach, data 
on overall seatbelt compliance for a total number of 29 
countries were found. The countries were divided into 
two groups. The first group included the GCC countries 
(n26; Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, 
and the UAE) and the second group included all other 
high-income countries (n=37). All GCC courtiers were 
high-income countries except Oman, which is a mid- 


dle-income country.'? 


Outcome measures and statistical analyses 

‘The four-wheel vehicle occupant death rate was calcu- 
lated by multiplying the estimated road traffic death rate 
by the percentage of four-wheeled vehicle driver deaths. 
Seatbelt non-compliance percentage was calculated by 
subtracting seatbelt compliance percentage from 100%. 
The vehicle per person ratio was calculated by dividing 
the number of registered vehicles over the population 
number. Data were entered twice in two separate Excel 
sheets, and then subtracted from each other to get a 
value of zero to be sure that the data entry was accurate. 
The data entry error rate was <0.1% which was revised 
and corrected. 

The Mann-Whitney U test was used to compare 
two independent groups and the Spearman rank cor- 
relation test was used to study the correlation between 
two variables." To define how much the available data 
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contributed to the variation of the death rate, a multiple 
linear regression model was made. Data were tested 
and transformed to normal distribution to fulfill the 
assumptions of the model.'5 The best transformations 
of the model were logarithmic transformation of non- 
compliance percentage, and death rates, and square root 
transformation for both GNI and car per person ratio. 
A P value <.05 was considered significant. Data were 
analyzed with the PASW Statistics version 18, SPSS 
Inc., Chicago, IL, USA. 


RESULTS 

Table 1 shows the median estimated road traffic death 
rate, which was significantly higher in the GCC coun- 
tries (22.5/100000 population) compared with other 
high-income countries (9.6/100000 population) (P« 
.0001). The median occupant death rate was signifi- 
cantly higher in GCC countries (16.4/100000) com- 
pared with other high-income countries (5.5/100 000) 
(P=.02). There was no significant difference in the me- 
dian GNI per capita between the two groups (P=.8). 

The median percentage of the overall seatbelt non- 
compliance was significantly higher in the GCC coun- 
tries (52%) compared with the high-income countries 
(14.596) (P<.001). The median vehicle per person ratio 
was significantly lower in the GCC countries compared 
with the other high-income countries (P=.04). 

In Table 2, when data of all countries were analyzed 
using the Spearman rank correlation, a strong correla- 
tion was found between occupant death rate and per- 
centages of seatbelt non-compliance (P=.008) and be- 
tween GNI and vehicle/person ratio (P=.004). Table 3 
shows the multiple linear regression model. The model 
was significant (P=.03, r=.62 and r2=0.38). The loga- 
rithmic transformation of seatbelt compliance was the 
only factor predicting the occupant death rate (P=.015). 


DISCUSSION 

RTC is recognized as a growing problem in the GCC 
countries. The estimated road traffic death rates in this 
study were significantly higher in the GCC countries 
compared with other high-income countries. Seatbelt 
legislation has been recently implemented in the GCC 
countries. For example, the seatbelt law was implement- 
ed in 1999 in the UAE and in 2000 in Saudi Arabia. 
Nevertheless, seatbelts remain underused in the GCC 


>12 In the present study, seatbelt non-com- 


countries. 
pliance was significantly higher in the GCC countries. 
‘This may be one of the main contributing factors in the 
higher traffic deaths in the GCC countries compared 


with that of other high-income countries. 
Seatbelts are the most important safety device in 
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four-wheel vehicles." They prevent occupant fatali- 


ties by approximately 50% in vehicle crashes." 


Many 
studies showed a significantly higher mortality and 
injury severity in unbelted compared with belted occu- 
pants.'”'® The multiple linear regression in the present 
study has shown that seatbelt non-compliance percent- 
age was the only significant predictor of vehicle occu- 
pants death rate. 

Seatbelts are designed to restrain the vehicle oc- 
cupants in their seats and prevent them from hitting 
the vehicle components or being ejected from the ve- 
hicle. The National Center for Statistics and Analysis 
in the US showed that only 1% of the belted patients 
were ejected from the vehicle in car crashes and more 
than 7096 of those ejected died in the crash." This 
may explain the high mortality in unbelted occupants. 
Seatbelts protect occupants by scattering the kinetic en- 
ergy released through the body skeleton during rapid 
deceleration of the vehicle. The benefits of seatbelts in 
reducing head injury exceed the drawbacks of seatbelt- 
related abdominal injuries.” 

Different factors may contribute to low seatbelt 
compliance in the GCC countries. Many GCC coun- 
tries have a seatbelt legislation for front seat passengers, 
but not for backseat passengers or child restraints.’ 
Children require special child seats according to their 
size and weight? Law enforcement and public educa- 
tion reduce this non-compliance. 

The study has also shown a strong correlation be- 
tween GNI per capita and the vehicle per person ratio. 
Richer countries have more vehicle ownership rates.” 
The number of registered vehicles is an accessible in- 
dicator for the level of motorization.? The vehicle per 
person ratio was significantly lower in the GCC counties 
compared with other high-income countries. This can be 
attributed to the presence of a high percentage of low- 
income expatriate annual workers in the GCC countries 
who do not own personal vehicles. On the other hand, 
it was reported that fatalities per vehicle decline rapidly 
with an increase in country income.” At high-income 
levels, travelers are mostly vehicle passengers rather than 
pedestrians and thus they are less likely to have serious 
injuries in a crash. RTC victims in vehicles are more pro- 
tected compared to the exposed bodies of pedestrians, 
bicyclists and motorcyclists.” Furthermore, passengers 
increasingly move to safe vehicles, e.g., from two-wheel- 
ers to four-wheelers.5 The present study compared 
GCC countries with other high-income countries be- 
cause of the close similarity of high speed roads and ve- 
hicles in contrast to lower income countries. 

Factors affecting RTC injuries are numerous and 
include gender, age, vehicle speed, biomechanics of in- 
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Table 1. Comparison between GCC countries and other high-income countries in 
relation to GNI, estimated road traffic and occupants’ death rates/100000 population, 
seatbelt non-compliance percentage and vehicle per person ratio. 


GNI (US dollar) per capita sur dus 8 وو بم‎ 
سسا‎ manum wann 
(per 100000) EE Uv 
deal nee 52 (26-89) 14.5 (3-60) 
Vehicle/person ratio 0.44 (0.24-0.72) 0.64 (0.08-1.67) 


*P = Mann-Whitney U test. GNI: gross national income 


Table 2. Correlations between variables of interest among study 
countries. 





Seatbelt non- 


à 0.52 -0.34 -0.29 
compliance r ae 
(Pvalue’) (.008) (.074) (13) 
GNI in US dollars r -0.18 0.43 - 
(P value’) (.26) (.004) - 
Vehicle/person n 
ratio r n 1 p^ 
(Pvalue') ا‎ 


5 " 


*P = Spearman's rank correlation. GNI: gross national income 


Table 3. Multiple linear regression model defining factors 
affecting logarithmic transformation of estimated road traffic 
occupants’ death rate (per 100 000). 





Constant O11 0.42 E 19 
Logarithmic Mv 1 
transformation ee Yi aah 
of seatbelt non- 0.44 — 0.17 266 015 
compliance x 531 
percentages | , mr 
uu | 1. o 
Square rootof GNI 0 0.001 X .16 88 
| i 
Square root of car I m 
per person ratio 032 | 0.38 84 | M 
GCC countries 0.16 0.18 63 54 


compared with others — "^ { 


GNI: gross national income 
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jury and seatbelt usage. Females use seatbelts more often 
than males," and teenagers were less compliant than 
older people." Many confounders can affect vehicle oc- 
cupant mortality. These include social, behavioral and 
economical factors, driving practices, vehicles and roads 
status, and enforcement of regulations. The culture and 
the lifestyle in the GCC countries was reported to be 
associated with dangerous driving habits like speeding, 
racing, and seatbelt non-compliance.” A multiple lin- 
ear regression model was made to define how much of 
the variation of occupant death rates is attributed to the 
studied factors. The correlation of determination (r2) 
of 0.38 indicates that the studied variables explain only 
38% of the variation in the death rate. It is important 
to acknowledge that many other factors contributing to 
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this death rate were not studied, but among the studied 
factors, it was found that seatbelt non-compliance was 
the only significant factor defining occupants death rate 
in the multiple linear regression model. 

In conclusion, the GCC countries have significantly 
higher RTC mortality rates compared with other high- 
income countries, which could be related to the high 
seatbelt non-compliance percentages in these countries. 
Enforcement of seatbelt usage by law is mandatory so 
as to reduce the toll of death of road traffic collisions. 
Governmental and international support is needed to 
implement programs for mandatory seatbelt usage. Public 
awareness campaigns showing the importance of seatbelts 
in preventing serious and fatal injuries can lead to an in- 
crease the seatbelt compliance in the GCC countries. 
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BACKGROUND AND OBJECTIVES: A new test (Dr. SU H1N1 RT-PCR kit) was recently developed to provide 
a less expensive alternative to real-time reverse transcriptase-polymerase chain reaction (RT-PCR). We report the 
findings of a validation study designed to assess the diagnostic accuracy, including sensitivity and specificity, of 
the new kit, as compared to real-time RT-PCR. 

DESIGN AND SETTING: Cross-sectional validation study conducted from 18-22 November 2009 at a primary 
care clinic for H1N1 at a tertiary care teaching hospital in Riyadh. 

PATIENTS AND METHODS: Nasopharyngeal swab samples and data on socio-demographic characteristics and 
symptoms were collected from 186 patients. Swab samples were sent to the laboratory for testing with both 
real-time RT-PCR and the new Dr. KSU H1N1 RT-PCR kit. We measured the sensitivity and specificity of the new 
test across the entire sample size and investigated how these values were affected by patient socio-demographic 
characteristics and symptoms. 

RESULTS: The outcomes of the two tests were highly correlated (kappa=0.85; P<.0001). The sensitivity and spec- 
ificity of the new test were 99.11% and 83.78%, respectively. The sensitivity of the new test was affected only 
minimally (96%-100%) by patient characteristics and number of symptoms. On the other hand, the specificity 
of the new test varied depending on how soon patients were tested after onset of symptoms (100% specificity 
when swabs were taken on the first day of the symptoms, decreasing to 75% when swabs were taken on or after 
the third day). The specificity of the new test also increased with increasing body temperature. 
CONCLUSION: The new test seems to provide a cost-effective alternative to real-time RT-PCR for diagnosing 
H1N1 influenza. However, further testing may be needed to verify the efficacy of the test in different settings 
and communities. 





he laboratory diagnostic tests used for iden- 
tifying influenza viruses in respiratory speci- 
mens differ in their sensitivity and specificity 
as well as in their commercial availability." Additional 
problems include the amount of time needed to pro- 
cess specimens and the difficulty in distinguishing be- 
tween different virus types and subtypes (e.g., novel 
versus seasonal HINI). Rapid testing, the first step 
in the influenza A (HINI) screening process, seems 
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to be of limited value in providing a strain-specific 
HINI diagnosis.” Additionally, a negative rapid test 
result does not rule out an influenza A (H1N1) virus 
infection.^^* On April 28, 2009, the World Health 
Organization (WHO) issued the first revision of the 
Centers for Disease Control and Prevention protocols 
for using real-time RT-PCR as a diagnostic test for 
novel influenza (H1N1). The protocol recommended 
the use of real-time RT-PCR as a diagnostic test for the 
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pandemic H1N1 influenza virus. This test has high 
sensitivity and specificity, but is expensive and requires 
technical expertise—drawbacks that may prevent its 
widespread use in most low- and middle-income coun- 
tries (LMICs). This highlights the need for an alterna- 
tive test that can match the sensitivity and specificity 
of real-time RT-PCR, without most or all of the prob- 
lems associated with its use. A new kit, Dr. KSU H1N1 
RT-PCR kit (hereafter referred to as, simply, the "new 
test”), has been developed in response to this need. The 
efficacy of this kit was examined in a pilot study con- 
ducted in China (A. Al-Khedhairy, unpub. data). The 
preliminary results were promising, but a larger, well- 
designed validation study was still required to make this 
test medically acceptable for practical use. Hence the 
current work presented here was designed to assess the 
diagnostic accuracy of the new test in comparison with 
the current gold standard, real-time RT-PCR. 


PATIENTS AND METHODS 

This study included data from patients who attended 
an HINI influenza clinic from 18 to 22 November 
2009. This study received the approval of the institu- 
tional ethical review board; patient consent was ob- 
tained after the study protocol was explained to the pa- 
tients. They were included in the study only if they had 
not already received an antiviral treatment. Each patient 
was given a structured questionnaire to collect the fol- 
lowing information: socio-demographic data (age and 
gender), number of days the patient experienced symp- 
toms before attending the clinic, and symptoms (e.g., fe- 
ver, rigors, headache, muscle aches, nausea, sore throat, 
sneezing, cough, and/ or fatigue). Samples from each 
patient's nasopharynx were collected using nasopharyn- 
geal swabs. All swabs were sent to the molecular biol- 
ogy laboratory at the King Khalid University Hospital 
for blind testing by both real-time RT-PCR and the 
new test (described below). Outcomes of each test were 
entered into Microsoft Access software (Microsoft 
Corporation, Redmond, WA, USA) and analyzed us- 
ing MedCalc (Mariakerke, Belgium) and Epi Info soft- 
ware (CDC, Atlanta, GA, USA). The kappa statistic 
was used to assess the agreement between the results 
of the two influenza tests (reliability testing). The test 
characteristics of the new diagnostic kit (e.g., sensitivity, 
specificity, positive and negative predictive values, and 
positive and negative likelihood ratios) were also calcu- 
lated (validity testing), along with corresponding 9596 
confidence intervals (CIs). 


Real-time RT-PCR 
High Pure viral nucleic acid kits (Roche Company, 
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Germany) were used to extract nucleic acids. The extrac- 
tion process is as follows: Viruses, when lysed by detergent 
and proteinase K, release total viral nucleic acid (NA). 
Then, in the presence of a chaotropic salt (guanidine 
HCL), viral NA binds selectively to glass fiber fleece in 
a special centrifuge tube. The NA remains bound while a 
series of rapid ^wash-and-spin" steps remove contaminat- 
ing cellular components. Finally, low salt elution removes 
the NA from the glass fiber fleece. The process does not 
require NA precipitation, organic solvent extraction, or 
extensive handling of the NA. Influenza A/HIN1 RNA 
virus detection was performed using a real-time Ready 
Influenza A/HINI detection kit on a LightCycler 1.2 
(Roche) according to the manufacturers instructions. 
Nucleic acids were stored at -70°C until tested.2? Once 
genome extraction is complete, this procedure requires 
approximately 6 hours to amplify 90 extracted samples 
and produce the final test results. 


New test 

‘The new test (Dr. Chip Biotech Company, Taiwan) is 
designed to simultaneously detect influenza A, influ- 
enza B and the novel influenza A virus (H1N1) in a 
single polymer chip. The kit combines four molecular 
biological techniques: viral RNA extraction, reverse 
transcription (RT), polymerase chain reaction (PCR) 
and Dr. Chips proprietary nucleic acid hybridization 
techniques. After the hybridization reactions, the hy- 
bridized target DNA is detected by the colorimetric 
method; the signal is captured and analyzed by Dr. 
Chips proprietary imaging device, the Dr. AIM Reader. 
Once genome extraction is complete, this procedure re- 
quires approximately 6 hours to amplify 192 extracted 
samples and produce the final test results. 


RESULTS 


Of the 186 recruited subjects, there were approximately 
equal numbers of each gender and the mean patient age 
was 24.9 years (Table 1). Patient body temperatures 
ranged from 36°C to 40°C. Patients waited for an av- 
erage of 2.5 days (range, 0-10 days) before attending 
the influenza clinic. Overall, the prevalence of H1N1 
infection in the study population was 60.296 (9596 CI, 
52.6%-67.3%) (Table 1). A strong agreement was found 
between the outcomes of the new test and real-time RT- 
PCR (Table 2) (kappa=0.85; P<.0001). Additionally, 
the distributions of the two tests were found to be 
strongly associated (%°=1376.69; P<.00001), indi- 
cating that the new test is highly “reliable.” The char- 
acteristics and validity of the new test were reflected 
by the sensitivity, specificity, and other diagnostic test 
parameters (Table 3). The sensitivity and specificity 
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of the two tests were further analyzed after separating 
the data according to patient characteristics and num- 
ber of symptoms (Table 4). Sensitivity changed only 
minimally (ranging from 96% to 100%). On the other 
hand, specificity varied considerably in some categories. 
For instance, specificity of the new test had an inverse 
relationship with the number of days that had passed 
before the patient attended the H1N1 influenza clinic: 
Among patients who were swabbed on the first day of 
their symptoms, specificity was 100%; among patients 
who were swabbed after 3 or more days, specificity de- 
creased to 75%. Additionally, specificity increased with 
increasing body temperature and age. Among patients 
who were <10 years old, specificity was 57%, but it 
increased to approximately 94% among patients who 
were >30 years old. Among other variables (e.g., gen- 
der), specificity either did not show much variation or 
was random (as with number of symptoms). Given the 
time and resources devoted to each test in the molecu- 
lar laboratory, we calculated that the cost of RT-PCR 
testing was approximately $25-30 per patient, while the 
cost of the new test was only $12-14 per patient. 


DISCUSSION 

Tracking novel influenza viruses that have the poten- 
tial to cause pandemics, such as the pandemic (H1N1) 
2009 virus, is a public health priority. To achieve this 
goal, well-validated diagnostic tools that are rapid, sen- 
sitive and specific for the detection and tracking of this 
virus are needed. Real-time RT-PCR has been recom- 
mended by both the CDC and WHO.’ This procedure 
was developed and validated by Pabbaraju et al" for di- 
agnosis and surveillance of the pandemic (H1N1) 2009 
virus. Our new test (Dr. KSU HINI RT-PCR kit) 
appears to be a highly “reliable” alternative to real-time 
RT-PCR, as demonstrated by both the kappa statistic 
and the chi-square test. Moreover, with real-time RT- 
PCR set as the gold standard, the new test showed high 
“validity,” as reflected by its high sensitivity and specific- 
ity. However, while sensitivity changed only minimally 
in response to infection development and number of 
symptoms among our patients, specificity changed 
significantly. Additionally, we found that specificity de- 
creased as the number of days before attending the clin- 
ic increased; on the other hand, specificity increased as 
body temperature increased. Although specificity was 
shown to vary with age, no definite conclusions could be 
made, because some categories (e.g., children « 10 years) 
had limited numbers. The variation in specificity that 
we observed among our patients could be explained by 
variation in the natural viral load of patients with novel 


A (H1N1) influenza, an issue that has been debated 
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Table 1. Demography and clinical characteristics. 





Gender (male/female) 95/89 
Mean age in years (range, SD) 24-9 (1-64, 12-9) 
Mean number of days before attending 25 (0-10,1-6) 


the influenza clinic (range, SD) 


Mean body temperature upon arrival at S 
the influenza clinic (range, SD) 37.5 (36-40, 0-94) 


Headache (Yes/No) 125/55 
Muscle ache (Yes/No) 138/38 
Nausea and/or Vomiting (Yes/No) 65/106 
Sore throat (Yes/No) 158/20 
Sneezing (Yes/No) 109/66 
Cough (Yes/No) 152/33 
Fatigue (Yes/No) 143/33 





Table 2. Comparison between Dr. KSU H1N1 RT-PCR kit and real- 
time RT-PCR. 





Positive 111 12 123 
Negative 1 62 63 


Total 112 74 186 


Table 3. Comparison of diagnostic parameters. 





Sensitivity 99.11 95.11 99.85 
Specificity 83.78 73.38 91.32 
Positive likelihood ratio 6.11 3.64 10.26 
Negative likelihood ratio 0.01 0.00 0.08 
Disease prevalence 60.22 52.80 67.30 
Positive predictive value 90.24 83.58 94.85 


Negative predictive value 98.41 91.44 99.73 


in recent literature.!™!? To et al" reported viral loads 
of pandemic H1N1 virus in respiratory specimens, 
stool, urine and serum, as determined by quantitative 
RT-PCR, where respiratory specimens from patients 
with seasonal influenza were used as historical controls. 
Among patients with pandemic H1N1 virus infections, 
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Table 4. Sensitivity and specificity of the two tests, separated by patient demographics 
and symptoms. 


Gender 
Male 
Female 

Age (y) 
1-10 
11-20 
21-30 
>30 


Number of 
days before 
attending clinic 


Fever 


Symptoms 
with fever 


Symptoms 
without fever 


Number of 
symptoms 


<2 
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(*ve/-ve) 52/1 7/35 98.1 (89.9, 99.9) — 83.3 (68.6, 93.0) 
(*ve/-ve) 57/0 5/27 100 (93.7, 100) — 84.4 (67.2, 94.7) 
(+ve/-ve) 9/0 3/4 100 (66.4, 100) 57.1 (18.4, 90.1) 
(+ve/-ve) 0 4/15 100 (91-2, 100) — 78.9 (54.4, 93.9) 
(+ve/-ve) 0 3/15 100 (89.7, 100) 83.3 (58.6, 96.4) 
(+ve/-ve) 21/1 id 2/22 95.4 (77.2, 99.9) 91.7 (73, 98.9) 
(+ve/-ve) 0 0/10 100 (79.4, 100) 100 (69.1, 100) 
(*ve/-ve) 31/0 3/29 100 (88.8, 100) 90.6 (75, 98) 
(+ve/-ve) 0 2/2 100 (87.2, 100) 75 (57.2, 98.2) 
(+ve/-ve) 0 2/9 100 (91.6, 100) 93.5 (78.6, 99.2) 
(+ve/-ve) 0 6/33 100 (90, 100) ^ 84.6 (69.5, 94.1) 
(+ve/-ve) 5/0 1/16 100 (47.8, 100) 94 (71.3, 99.8) 
(+ve/-ve) 13/0 1/11 100 (75.3, 100) 91 (61.5, 99.8) 
(*ve/-ve) 1/0 9/26 100 (94.1, 100) — 74.3 (56.7, 87.5) 
(+ve/-ve) 31/1 1/10 96.9 (83.8, 99.9) 90.9 (58.7, 99.7) 





peak viral load occurred on the day of symptom onset 
and declined gradually thereafter. Except in one patient, 
culturing and RT-PCR detected no virus in respira- 
tory specimens by 5 and 8 days, respectively, after the 
onset of symptoms. On the other hand, Li et al’ used 
RI-PCR in a retrospective cohort study involving 145 
patients whose specimens tested positive for the matrix 
and new H1 genes. This study found no correlation be- 
tween viral load and patient age and number of symp- 
toms. The high sensitivity and specificity of the new test 
could avoid the false-negative results that have recently 
been reported for real-time RT-PCR. In fact, Rello et 
al discuss four cases (12.5% of the total sample) where 
real-time RT-PCR results were negative when patients 
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were admitted to the intensive care unit (ICU), but were 
positive when the patients were later intubated. On the 
basis of these findings, the authors conclude that negative 
results should not exclude influenza A (H1N1) diagno- 
sis. On the other hand, Gimeno and Navarro" argue 
that the negative results reported by Rello et al" cannot 
be considered true false-negatives, because the samples 
were not tested in parallel with a different assay, yielding 
positive results. They add that the optimal sensitivity of 
RT-PCR and rapid antigen tests is achieved when upper 
respiratory tract specimens are collected within the first 
few days after the onset of symptoms, as appeared to be 
the case for the aforementioned patients. Thus inappro- 
priate sampling, specimen processing and/or suboptimal 
sensitivity of the PCR assay probably accounted for these 
negative results. The possibility of false-negative RT- 
PCR results for influenza A (H1N1) virus in severely ill 
patients requiring admission to ICUs is a very important 
issue that must be further investigated. Further, the rela- 
tively low specificity expressed when comparing our new 
test with real-time RT-PCR could, in fact, reflect higher 
sensitivity of the new test (the reverse of specificity) if the 
comparison was done in reverse (e.g., with the new test 
as the gold standard); this would probably avoid most of 
the false-negative results discussed above. The new test 
has a sensitivity of 99.1%, a specificity of 83.896, has the 
ability to process more samples and is more economical 
than real-time RT-PCR. Thus the Dr. KSU H1N1 RT- 
PCR kit appears to be a good alternative for clinical use 
in detecting pandemic influenza A (H1N1), especially in 
LMICS, requiring a more cost-effective diagnostic tool. 
However, further testing may be needed to verify the 
usefulness of this kit in different settings and communi- 
ties. During emergency situations, such as the current 
pandemic situation and other times of mass popula- 
tion demand, the new test is highly capable of providing 
quick, valid and reliable population-wide results at a very 
competitive price, with minimum expertise. To further 
understand the reasons behind the lower specificity of 
the new test, future research should be designed to in- 
vestigate the possibility that the false-positive responses 
seen here are a result of higher sensitivity of the new test 
in comparison to real-time RT-PCR. Specifically, we 
recommend that the results of the two tests should be 
compared for multiple samples collected from the same 
patients at multiple time points. 
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BACKGROUND AND OBJECTIVE: Streptococcus pneumoniae is a major cause of mortality and morbidity in 
both developing and industrialized countries, especially among young children and in both immunocompro- 
mised and immunocompetent individuals. It is implicated in both invasive (e.g. meningitis and septicemia) as 
well as noninvasive disease (community-acquired pneumonia and otitis media). The objective of the current 
study was to describe the overall epidemiology of both invasive and noninvasive pneumococcal disease in Abu 
Dhabi over a 5-year period. 

DESIGN AND SETTING: Retrospective review of all pediatric (< 5 year old) pneumococcal disease admissions 
to Shaikh Khalifa Medical City (SKMC) and Mafraq Hospital in Abu Dhabi from 1 January 2001 till 31 December 
2005. 

METHODS: We retrieved computerized data from the health information management systems (International 
Classification of Diseases, 9th Revision (ICD9) diagnosis codes) as well as manual surveillance in the laboratory 
record of pneumococcal isolates. 

RESULTS: The incidence of invasive pneumococcal disease was 13.6/100000 per year (95% CI, 6.5-24.9) and 
the incidence of noninvasive pneumococcal disease was 172.5/100000 per year (95% CI, 143.8-205.2). The 
total incidence rate was 186.0/100 000 per year (95% CI, 156.2-219.9). 

CONCLUSION: This epidemiological survey indicates that the incidence rates in the United Arab Emiratea are 
higher than in Western countries where conjugate pneumococcal vaccine has been introduced. This study is im- 
portant as it documents the incidence of pneumococcal disease in the era before introduction of the conjugate 
pneumococcal vaccine and allows for future research to document the impact of a new vaccine considering the 
geographic variation of pneumococcal serotypes. 





treptococcus pneumoniae is a gram-positive diplo- 

coccus that has become the major pathogen im- 

plicated in pediatric infections. It is implicated in 
both invasive (e.g. meningitis and septicemia) as well 
as noninvasive disease (community-acquired pneumo- 
nia and otitis media). In children younger than 18 
months, it causes most bacteremia events, whether oc- 
cult or symptomatic.” Bacterial meningitis is usually 
limited to two bacteria in the immune-competent host 
in pediatrics past the neonatal period: S pneumoniae 
and Neisseria meningitides." S pneumoniae is, therefore, 
a major cause of mortality and morbidity in both de- 
veloping and industrialized countries, especially among 
young children and in both immunocompromised and 


immunocompetent individuals. The majority of chil- 
dren experience some form of pneumococcal disease 
before the age of 5 years.^* 

The prevalence and incidence of the S pneumoniae 
disease varies worldwide; it is higher in developing 
countries as opposed to the developed world. Mortality 
rates are also higher in the developing world. There are 
no community-based epidemiological studies of S pneu- 
monia disease in childhood in the United Arab Emirates 
(UAE). This would be important to document in the 
phase coinciding with the introduction of the strepto- 
coccal conjugate vaccine, to see the impact of vaccina- 
tion success. The introduction of the Haemopbilus in- 


fluenza b conjugate vaccine led to two major sequelae. 
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First, the role of pneumococcus in pediatric meningitis 
has become more prominent. Second, antibiotic resis- 
tance to 5 pneumoniae isolates are increasing worldwide. 
An optimal strategy for the use of the pneumococcal 
vaccine would be aided by having local epidemiological 
data in the pediatric high-risk age group of less than 5 
years. The burden of pneumococcal disease in children 
in UAE has not been studied previously. The objective 
of the current study was to describe the overall frequen- 
cy of both invasive and noninvasive pneumococcal dis- 


ease in Abu Dhabi, UAE, over a 5-year period. 


METHODS 


We conducted a retrospective review of all cases of 
pneumococcal diseases admitted to the pediatric wards 
at Shaikh Khalifa Medical City (SKMC) and Matraq 
Hospital in Abu Dhabi, UAE, from the period 1 January 
2001 to 31 December 2005. These are two major refer- 
ral centers for pediatrics. SKMC is a 500-bed hospital 
and Mafraq has 300 beds. The inclusion criteria includ- 
ed all pediatric patients less than 5 years admitted to 
either of these hospitals who had invasive or noninva- 
sive pneumococcal disease. Invasive disease was defined 
as an acute illness in any patient having S pneumoniae 
isolated from the blood or any body fluid (e.g., cere- 
brospinal, peritoneal, pleural, synovial). Noninvasive 
disease comprised patients with a probable diagnosis 
of community-acquired lobar pneumonia confirmed by 
radiological studies (lobar infiltrate) and clinical exami- 
nation (crackles, fever) or laboratory markers of inflam- 
mation (either elevated acute phase markers like eryth- 
rocyte sedimentation rate [ESR] and C-reactive protein 
[CRP] or white blood cells [WBC]). Finally patients 
admitted with a diagnosis of otitis media were also in- 
cluded under the category of noninvasive disease. The 
latter two groups are included because S pneumoniae is 
known to cause the large proportion of these diagnoses. 
We used the International Classification of Diseases, 
9th Revision (ICD9), diagnosis codes to retrieve all the 
cases discharged under a list of primary diagnoses. We 
retrieved computerized data from the health informa- 
tion management systems as well as manual searching 
in the laboratory record of pneumococcal isolates. The 
exclusion criteria included all children who were above 
the age of 5 years, and all patients with duplicate iso- 
lates unless this was clearly a second illness and all other 
acutely respiratory illness as previously defined. 

The laboratory technique involved standard meth- 
ods previously described. Briefly, isolates were subcul- 
tured on 5% sheep blood agar and incubated in 5% CO, 
at 37°C. -Hemolytic colonies were identified by the 
optochin disc (5 ug) (Oxoid) on blood agar medium. 
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Neither serotyping nor freezing the strains for future 
serotyping was undertaken. 

The data were analyzed looking at the rates of the 
pneumococcal disease in the two hospitals, the annual 
rates, number of invasive and noninvasive cases, age 
and gender distribution, the antibiotics used, the rate 
of risk factors for pneumococcal disease among the pa- 
tients, as well as extrapolating the annual cumulative 
incidence relative to the birth cohort in the year 2005. 
Consent for the study was attained by the Institutional 
Review Board at SKMC. Statistical analysis software 
was done with MedCalc for Windows, Version 11.2.1 
(Mariakerke, Belgium). Data are described as mean and 
standard deviation. The incidence rate is expressed with 
the 9596 confidence interval. 


RESULTS 

There were 739 admissions with pneumococcal disease 
over the 5-year study period. Of these patients, 94.576 
had noninvasive disease while 5.496 had invasive disease 
(Table 1). More than half (57.5%) of the patients were 
under 2 years of age, and 75.2% of the patients were un- 
der 3 years of age; 304 (41.196) cases were from Mafraq 
hospital and 435 (58.86%) from SKMC. 

There were five deaths attributed to pneumococcal 
disease, all of which occurred in children less than 3 
years of age. Antibiotics used in the treatment of pneu- 
mococcal disease were variable. Second- and third-gen- 
eration cephalosporins and amoxicillin-clavulanic acid 
were used most often (Table 2). The mean (SD) length 
of stay for invasive and noninvasive disease was 9.1 
(10.8) and 4.7 (5.8) days, respectively; 113 patients had 
a pre-existing medical condition recognized as creating 
a higher risk for pneumococcal disease. The major risk 
groups identified included premature infants (n=41), 
patients with chronic lung disease (n=24), and immu- 
nodeficient children (n=24). 

We calculated the incidence rate of the pneumococ- 
cal disease in children 5 years old and younger for the 
year 2005. The emirate of Abu Dhabi represents 34.3% 
of the total UAE population. In 2005, the total UAE 
pediatric population <4.99 years was 268 369 (males: 
134544; females: 129 825). Thus, the Abu Dhabi pedi- 
atric population was 268 369x34.3%=92 050 children, 
of which Mafraq hospital and SKMC provide 80% cov- 
erage. Ihus the denominator figure of relevance to the 
following statistics is 73640 children. (Source: Census 
and Demographic Official State Statistics: www.te- 
dad.ae.) Accordingly, the incidence of invasive pneu- 
mococcal disease is 13.58/100000 per year (9596 CI, 
6.51-24.9) and of noninvasive pneumococcal disease is 


172.5/100000 per year (9596 CI, 143.8-205.2). The to- 
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Table 1. Types of pneumococcal disease. 


Invasive 83 (11) 
Septicemia 7 (8.4) 
وما سي‎ 43 518) 
Meningitis 10 (12) 
Bacteremia 23 (27.7) 

Noninvasive y 656 (89) Y 
Community-acquired pneumonia 635 (86) 
Otitis media 21 (2.8) 

Total ` T89 (100%) 


Values are number (percent). 


Table 2. Frequency of use of antibiotic classes. 


Cephalosporins 58 
Amoxicillin-clavulanic acid 26 
Azithromycin 8 
Vancomycin 1.6 
Other 23 





tal incidence rate is 186.04/100000 per year (95% CI, 
156.2-219.9). 


DISCUSSION 

This epidemiological survey indicates that incidence 
rates in the UAE are higher than in Western counter- 
parts where the conjugate pneumococcal vaccine has 
been introduced. To our knowledge, this is the only 
epidemiological study that addresses the incidence of 
pneumococcal disease in children under 5 years in the 
UAE. In North America, the reported incidence rates 
are 72/100 000 in southern California and 11.8-16.1 
population in Canada. In Europe, the rates are 


42.1 in Great Britain, 24.2 in Finland, and 10.1 popu- 
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lation in Germany.!*'5 In Australia, it is 12.7.!” Locally 
in Saudi, the reported rate is 3.4-53.5 population.’ 

Most cases occurred in immunocompetent hosts; 
patients with underlying predisposing conditions ac- 
count for only 15.3%. Our data revealed that 1:7364 
children will get invasive pneumococcal disease and 
1:580 children will be afflicted by noninvasive pneu- 
mococcal disease. Therefore, it would be important for 
future immunization programs to encompass not only 
high-risk patients, but normal children as well. The 
other problem highlighted in this study is the exten- 
sive use of antibiotics, which globally has been linked 
to emerging antibiotic resistance. The major group of 
antibiotics used was the cephalosporins (usually second 
generation), probably reflecting the treatment of com- 
munity-acquired pneumonia, which constituted the 
major burden of inpatient pneumococcal disease. The 
disease carries significant morbidity as well as mortal- 
ity and contributes to increasing length of hospital stay 
and utilization of resources. Most infections occurred 
in children less than 2 years of age, and all deaths oc- 
curred in children less than 3 years of age, highlighting 
the vulnerability of the young child to this infection. 

This study has a number of limitations. First, it was 
a retrospective audit using manual and computerized 
search techniques and may have missed some cases. 
Second, the coverage for both hospitals involved ac- 
counts for about only 8096 of the population. Third, 
serotyping was not available at the involved hospitals. 
Finally, the category of probable pneumonia may exag- 
gerate the noninvasive disease in the absence of a defini- 
tive organism diagnosis. 

This study is important as it documents the inci- 
dence of pneumococcal disease in the era before the 
introduction of the conjugated pneumococcal vaccine. 
The impact of a new vaccine might vary by in differ- 
ent regions of the world, since different pneumococcal 
serotypes can influence the effectiveness of the vaccine. 
Future research in the UAE should also be directed to 
study the particular serotypes of pneumococcal disease 
implicated locally. 
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BACKGROUND AND OBJECTIVES: An imbalance in cytokine production may be involved in the pathogenesis 
of chronic C hepatitis. The aim of the study was to investigate circulating levels of interleukin-10 (IL-10) in a 
selected cohort of patients affected by chronic C hepatitis. 

DESIGN AND SETTING: Retrospective study based on consecutive hepatitis C virus patients, affected by chronic 
active hepatitis, attending the general hospital of hepatology unit from June to September 2009 

PATIENTS AND METHODS: A total of 49 patients with chronic C hepatitis and 20 healthy control subjects simi- 
lar in gender and age were examined. Circulating IL-10 was assessed by ELISA commercial kit (R and D Systems) 
in all investigated subjects. 

RESULTS: There was no significant difference in IL-10 values between controls and overall patients (P>.05). 
Nevertheless, among patients, subjects with more severe necroinflammation had higher values than others 
(P<.001). Moreover, a close relationship was found between IL-10 values and serum aspartate aminotransferase 
(r=0.61; P<.001). 

CONCLUSIONS: These findings suggest that IL-10 may be a useful additional marker to assess necroinflamma- 
tion and to monitor the evolution of liver damage. They also argue for a potential pathophysiological role for 


IL-10 in the persistence and progression of hepatitis. 








epatitis C virus (HCV) infection is largely 
widespread in Southern Europe and HCV- 
related chronic hepatitis represents the first 
cause of cirrhosis in these countries.! The reasons for 
viral persistence and transformation from acute to 
chronic infection are not clear, but both pathogen and 
host characteristics can influence the outcome of viral 
infection. During hepatitis C virus infection, humoral 
and cell-mediated immune responses play a key role 
in the host defense. However, the crucial role of T cell 
response is often unable to control viral replication. In 
fact, functional T cell exhaustion with impaired prolif- 
erative potential and altered cytokine production can 
occur, leading to persistent viral infection,“ 
Cytokines are soluble proteins produced by a wide 
variety of cells, mainly Th1 and Th2 cells. They can 


recognize virus-infected cells and, directly or indirectly, 


regulate the strength of the immunological and inflam- 
matory response. It has been reported that in HCV 
infection the production of inappropriate levels of cyto- 
kines is associated with virus persistence and failure of 
antiviral therapy.’ Interleukin-10 (IL-10) is an immuno- 
regulatory cytokine released by macrophages, dendritic 
cells, B cells, and various subsets of CD4+ and CD8+ 
T cells.^" This molecule can attenuate the inflammatory 
response and deregulate cytokine production and T cell 
proliferation. Because of its immunoregulatory action, 
it has been postulated that inadequate levels of IL-10 
can determine long-term escape of pathogens from im- 
mune control and give rise to persistent infections. The 
aim of the study was to investigate plasma levels of IL- 
10 in a selected cohort of patients affected by chronic 
C hepatitis and to correlate its circulating values with 
biochemical and histopathological features. 
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PATIENTS AND METHODS 


The study was conducted in the same population pre- 
viously studied,’ which consisted of 49 neodiagnosed 
and untreated white patients affected by HCV-related 
chronic hepatitis (27 men and 22 women; mean [SD] 
age, 58 [9] years) and 20 white control subjects, com- 
parable in gender and age (11 men and 9 women; mean 
[SD] age, 56 [8] years). Patients enrolled in the study 
were selected based on the consecutive patients affected 
by chronic active C hepatitis, among those attending 
the internal medicine unit or hepatology center of our 
department. 

Diagnosis in patients was based on clinical (medical 
history, physical examination), instrumental (ultraso- 
nography, endoscopy, liver biopsy), and laboratory (se- 
rum HCV antibodies, HCV-RNA and liver function 
tests) data. Exclusion criteria were autoimmune diseas- 
es, alcohol abuse, and drug-induced liver injury. In ad- 
dition, patients with evidence of other chronic or acute 
infective processes (altered white blood cells count, 
temperature, urinary tract infection, airway infections) 
were excluded as well as those with suspected hepato- 
cellular carcinoma (HCC) on the basis of ultrasonog- 
raphy, alpha-fetoprotein and carcinoembryonic antigen 
levels performed during the screening, according to the 
recommended screening strategy." Moreover, to fur- 
ther increase the sensitivity and specificity of screening 
for HCC, we determined in all patients plasma des- 
gamma-carboxy prothrombin levels, and those with a 
serum value greater than 40 mAU were also excluded." 
Serum des-gamma-carboxy prothrombin levels were 
determined by sensitive enzyme immunoassay (Eitest 
PIVKA-II kit; Eisai Laboratory, Tokyo, Japan, cut- 
off = 40 mAU1/ml) according to the manufacturers 
instructions.!*!* Among control subjects, none had a 
history of alcohol or drug abuse or clinical signs of in- 
fections. Liver function tests and ultrasonography were 







Gender (M/F) 





27/22 














Mean age (SD) 

(years) 58 (9) 
Mean AST (mU/ 

mL), range 93.1 (133-59) 
Mean ALT (mU/mL), 

range 85.4 (91-46) 


Mean IL-10 (SD) 
(pg/mL) 





16.1 (2.1) 


*P<.001 for grading 1-8 vs grading 9-18. 
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also performed to exclude liver diseases before inclu- 
sion in the IL-10 control group. Informed consent was 
obtained from all patients and controls and the study 
conformed to the Helsinki Declaration. While fasting 
in the morning, a blood sample was withdrawn from 
all subjects (controls and patients). Samples were cen- 
trifuged for 15 minute at 1600g and plasma was stored 
at -80*C until determination. All samples were tested 
in duplicate. 

IL-10 was assessed by ELISA commercial kit (R and 
D Systems) according to the instructions of the manu- 
facturer and results expressed as pg/mL. Sensitivity of 
the assay was less than 3.9 pg/mL. Intra- and inter- 
assay variability was 1.7 and 5.9%, respectively. Alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), and platelet counts were also detected by auto- 
analyzer in our hospital laboratory, EN ISO 9001:2000 
certified. HCV genotype in all patients was 1b. This vi- 
ral genotype is by far the most widespread in southern 
and insular Italy! and is responsible for almost all HCV 
infections that we observed. 

All sections from liver biopsies were examined by a 
histopathologist who was unaware of the clinical de- 
tails. Histological findings were quantified separately 
with regard to inflammation and fibrosis on the basis 
of grading and staging score, according to histologi- 
cal activity index. Twenty-six subjects had none or 
mild fibrosis (staging score 0-1) and 23 had moderate 
or severe fibrosis (staging score 2-3). According to the 
grading score, 31 had minimal or mild inflammatory 
activity (score 1-8) and 18 had moderate or severe in- 
flammatory activity (score 9-18). Analysis of variance 
and the Kruskall-Wallis test were used to compare 
mean (standard deviation) between various groups. 
Relationships between continues variables were in- 
vestigated by a correlation test. Statistical significance 
was set at P«.05. 


Table 1. Demographic characteristics, IL-10 values and liver function tests for different grades and stages of HCV-related chronic hepatitis. 
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812 (77-91) 


17.2 (2.4) 
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Figure 1. Relationship between serum aspartate 
aminotransferase and circulating IL-10 in 49 untreated patients 
with chronic C hepatitis (r = 0.61; P<.001). 


RESULTS 

The mean (SD) IL-10 serum value was 16.1 (2.1) pg/ 
mL in HCV patients and 15.4 (1.9) pg/ml in controls. 
Statistical analysis showed no significant. difference 
in IL-10 values between controls and overall patients 
(P=.172), but patients with a grading score of 9-18 had 
higher values than patients with score 1-8 (P«.001). No 
significant difference in IL-10 serum values were found 
between patients with staging score 0-1 and those with 
score 2-3 (P=.326) (Table 1). Mean serum AST and 
ALT was 93.1 mU/mL (range, 133-59) and 85.4 mU/ 
mL (range 91—46), respectively, in HCV patients. 

In addition, in the patient group, linear regression 
test showed a significant correlation (r = 0.61; P<.001) 
between serum IL-10 and AST values (Figure 1). 
There was no significant correlation between IL-10 
and serum ALT (r=0.21; P>.05) nor between IL-10 
and the AST /platelets ratio index (APRI) (r=0.22; 
P».05). 


DISCUSSION 

About 3% of the world population is affected by HCV 
infection, but spontaneous viral clearance is observed 
in only 15% to 40% of patients with acute hepatitis, 
and persistent infection is associated with progres- 
sion to cirrhosis and hepatocellular carcinoma." The 
pathogenesis of chronic HCV infection is not well un- 
derstood, but the vigour of T cell response to HCV 
antigens is one of the most important factors capable 
of influencing disease outcome. Activated T cells can 
modulate several immunological effector mechanisms, 
including synthesis of cytokines.'* Cytokines are regu- 
latory molecules that play a key role in orchestrating 
several physiological and pathologic processes during 
viral infection of the liver.! For this reason, it has been 


CHRONIC HEPATITIS C 


postulated that an imbalance in proinflammatory/anti- 
inflammatory cytokines production, secondary to T cell 
dysregulation, may be involved in the pathogenesis of 
chronic C hepatitis.!?^? 

IL-10 is a cytokine, mainly produced by Th2 cells, 
which inhibits MHC class II expression on mono- 
cytes and macrophages and limits the production of 
proinflammatory cytokines including IL-1, IL-2, IL-6, 
TNF-a, and IFN-y. IL-10 can further limit T cells ac- 
tivation and differentiation, leading to suppression of 
proinflammatory responses in tissues.’ Therefore, the 
physiological role of IL-10 during infectious diseases is 
likely to reduce tissue damage resulting from the unfa- 
vorable and excessive effects of inflammation. However, 
an inappropriate production of IL-10 during a virulent 
infection may compromise the effectiveness of the im- 
mune system, allowing fulminant or persistent infection. 

We investigated serum IL-10 values in 49 untreated 
patients with demonstrated chronic C hepatitis. No sig- 
nificant difference was found in IL-10 levels between 
patients and controls. However, when we stratified pa- 
tients on the basis of the grading score, IL-10 was signif- 
icantly higher in patients with score 9-18 than in those 
with score 1-8. In addition, we found a close relationship 
between IL-10 values and serum AST. Even though 
during hepatitis C infection transaminase levels fluctu- 
ate, it is quite certain that an increase of these enzymes, 
especially AST, is a reliable marker of necroinflamma- 
tory activity. Therefore, we can reasonably argue that 
the increased levels of IL-10 in patients with chronic C 
hepatitis reflect the degree of necroinflammation. 

Other authors have previously investigated IL-10 in 
subjects with chronic liver disease, including hepatitis 
C. Most of the authors found an increase of circulating 
IL-10, but values similar to healthy controls both in sub- 
jects with asymptomatic HCV infection and patients 
with chronic hepatitis have also been described. 
Interestingly, a reduction of circulating IL-10 levels, re- 
flecting the decrease of transaminases in patients treated 
with interferon or interferon plus ribavirin, especially in 
responder subjects, has been also reported by some but 
not all authors.?!?6 

The long-term effects of therapy on our patients 
are not yet known, but our results show that in un- 
treated subjects, increased IL-10 levels are only detect- 
able in those with a more severe inflammatory activity. 
Furthermore, the differences between various reports 
could be due to heterogeneity of investigated popula- 
tions and prevalence of sustained inflammation in the 
study series. It is not known whether the increase of IL- 
10 is only a consequence of persistent inflammation or 
whether it may play a role in favoring the persistence of 
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virus infection and chronic disease. 

Experimental studies conducted on animal mod- 
els showed that a IL-10 blockade strategy is capable of 
ameliorating the outcome of chronic viral infection. 
Moreover, long-term IL-10 treatment in chronic hepati- 
tis C patients appears to decrease various inflammatory 
parameters, but it has a proviral effect demonstrated by 
increase of HCV-RNA levels.” 

Taken together, available studies suggest that IL-10 
contributes to reduce the pathogenic effects of infection 
for the price of a weakening of the immune response 
aimed at the eradication of the virus, and that timing 
as well as the relative amounts of IL-10 production are 
critical for safe resolution of infection. It has also been 
reported that the heterozygous C/A variant in the IL- 
10 gene promoter region C592A is associated with a 
major risk of progression and chronic course of viral 
hepatitis in a white population.” It is therefore likely 
that an alteration of the host immune system due to ge- 
netic predisposition or induced by some proteins of the 
virus determines the switch in the predominant activa- 
tion from Th1 to Th2 cells, with a consequent imbal- 
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ance in the production of immunoregulatory cytokines. 
Such imbalance could determine a greater increase in 
IL-10 concentration, leading to impaired viral clearance 
and persistent necroinflammation. 

It has also been postulated that an IL-10 has antifi- 
brotic action." Nevertheless, in our patients, there was 
no significant relation between serum IL-10 values and 
staging score nor between serum IL-10 and APRI, an 
indirect and validated index of liver fibrosis.” 

In conclusion, our study showed an increase in circu- 
lating IL-10 in patients affected by chronic hepatitis C 
with sustained necroinflammatory activity. In addition, 
IL-10 levels were related to serum AST. 

These findings suggest that IL-10 may be a useful 
additional marker to assess necroinflammation and to 
monitor the evolution of liver damage. They also argue 
for a potential pathophysiological role of IL-10 in the 
persistence and progression of hepatitis. In the future, 
a better knowledge of intrinsic mechanisms regulating 
immunological response and cytokine production could 
either influence the clinical approach or provide novel 
therapeutic strategies. 
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BACKGROUND AND OBJECTIVES: The expression of soluble adhesion molecules inter-cellular adhesion mol- 
ecule 1 (ICAM-1) and vascular cell adhesion molecule 1 (VCAM- 1), besides activation of endothelial cells and 
transendothelial migration of leukocytes, play an important role in inflammation and progression of ischemic 
injury after acute stroke. The aim of this study was to determine serum levels of soluble ICAM-1 and VCAM-1 in 
patients with acute ischemic stroke and controls and correlate them according to etiological subtypes (thrombo- 
embolic or lacunar stroke), stroke severity and disability after acute stroke. 

PATIENTS AND METHODS: Hospital-based prospective study of acute stroke patients hospitalized between 
December 2008 and September 2009 at the University Hospital Sestre Milosrdnice in Zagreb, Croatia. 
METHODS: We enrolled 110 patients with acute ischemic stroke and 93 healthy individuals as controls. Serum 
concentrations of VCAM-1 and ICAM-1 were determined by means of quantitative sandwich enzyme immu- 
noassay. Patients were classified according to etiological subtype, clinical severity of stroke and disability after 
stroke. 

RESULTS: There was no significant difference between levels of soluble adhesion molecules VCAM-1 and ICAM- 
1 in patients and in controls. Levels of VCAM-1 were significantly higher in patients with thromboembolic stroke 
than in controls. There was no significant correlation between levels of soluble adhesion molecules VCAM-1 and 
ICAM-1 and stroke severity and disability. There was marked biological interindividual variability in all patient 
groups. 

CONCLUSION: This study confirms the role of adhesion molecule VCAM-1 in the pathogenesis of acute throm- 
boembolic stroke. 


any risk factors have been found for the ap- 
pearance of a stroke and new factors are con- 
tinually recognized.” The awareness that 
atherosclerosis is partially an inflammatory disease has 
lead to the acceptance of inflammation and its mark- 
ers as new and significant risk factors for the develop- 
ment of cardiovascular and cerebrovascular diseases. 
The results of many recent studies suggest that the role 
of inflammation in the occurrence and development of 
ischemic brain damage is an important one.’ Molecular 
adhesion and the development of cytokines occur in the 
early stage of ischemia and reperfusion, and they repre- 
sent the foundation for an ischemic injury evolving into 
an inflammatory one. 
Acute stroke patients demonstrate alterations in the 


concentration of ICAM-1 and lymphocyte adhesion 
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molecule 1 (L-selectin) similar to those seen in patients 
with vascular risk factors.* Former studies have demon- 
strated that acute stroke patients have increased levels of 
lymphocyte function-associated antigen 1 (LFA-1) and 
macrophage 1 antigen (Mac-1) on leukocytes.’ Today, 
as thrombolytic therapy has become available outside 
of clinical studies, a decrease in reperfusion damage has 
become a promising therapeutic goal. The application 
of anti-adhesion therapy can prolong the time frame 
for the application of recombined tissue plasminogen, 
which could increase the effectiveness of thrombolytic 
therapy in the treatment of acute ischemic stroke.” 
The objectives of this research were defining and 
comparing the serum levels of adhesive VCAM-1 and 
ICAM-1 molecules in patients who had an acute isch- 
emic stroke andacontrol group, comparingthe VCAM- I 
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and ICAM-1 levels in the thromboembolic and lacu- 
nar ischemic stroke and comparing the VCAM-1 and 
ICAM-1 levels with the severity of the stroke and the 
outcome of the patients with acute ischemic stroke. By 
discovering the role of the inflammation in the occur- 
rence and development of the acute ischemic stroke, it 
might be possible to recognize patients at a high risk 
of stroke and applying anti-inflammatory therapeutic 
strategies to decrease the ischemic brain damage and 
restrict the neurological damage to the patient. 


PATIENTS AND METHODS 


The research was performed at the Neurology depart- 
ment, Sestre Milosrdnice, University Hospital, which 
is the Reference Centre for Neurovascular Disorders 
of the Ministry of Health of the Republic of Croatia. 
We consecutively included 110 acute stroke patients 
hospitalized in the period between December 2008 
and September 2009. For each patient, we obtained the 
anamnesis, determined the somatic and neurological 
status and performed computerized brain tomography 
(CT), color Doppler sonography of carotid arteries and 
electrocardiograph (ECG). In patient blood samples, 
we defined the serum concentrations of adhesion mol- 
ecules VCAM-1 and ICAM-1, the complete blood 
picture, the erythrocyte. sedimentation rate (ESR), 
C-reactive protein (CRP) and the blood sugar. Only pa- 
tients with acute ischemic stroke hospitalized within 24 
hours from the occurrence of symptoms were included 
in the study. 

The diagnosis of acute ischemic stroke was set based 
on clinical signs and symptoms of a sudden focal or 
global disorder of brain functions caused by an isch- 
emic event and based on CT results? The CT excluded 
the existence of cerebral hemorrhage and other possible 
causes of a brain damage (eg, a tumor) that can imitate 
the clinical picture of ischemic stroke. For patients who 
underwent CT within the first 12 hours from the oc- 
currence of symptoms and had normal findings, a con- 
trol screening was performed between the third and the 
fifth day of hospitalization. Patients with a transitory 
ischemic stroke, cerebral hemorrhage and those who 
during the admittance demonstrated increased ESR 
(>30 mm/h), increased body temperature (>37.5°C), 
increased values of C-reactive protein (>10mg/L) or 
clinical signs of respiratory. urinary of other system in- 
fection, were not included in the study. 

The control group consists of 93 examinees of the 
same age and sex who suffered from headaches and/or 
dizziness. They were afebrile with no signs of respira- 
tory, urinary or system infection, ESR or C-reactive 
protein were within the referential values and they had 
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normal CT findings. 

Patients with acute ischemic stroke were divided ac- 
cording to the pathogenic stroke form into two groups: 
patients with thromboembolic (TE) and patients with 
lacunar stroke. 

‘The diagnosis and the determination of the patho- 
genic ischemic stroke form were performed by a neu- 
rologist experienced in diagnosing and treating the 
acute ischemic stroke based on anamnesis, somatic- 
neurological examination, CT, color Doppler sonog- 
raphy of carotid arteries and EKG. CT was read bya 
neuroradiologist experienced in the neuroradiological 
picture diagnostics of acute ischemic stroke. Patients 
with lacunar ischemic stroke caused by embolism from 
the internal carotid artery or heart were not included 
in the study. 

All blood samples were taken into test tubes that 
contained ethylenediaminetetraacetic acid (EDTA) as 
anticoagulant and were centrifuged within 30 minutes 
after they had been taken and stored at the remperature 
of -20°C until the measuring procedure started. The 
serum concentrations of ICAM-1 and VCAM-1 were 
defined by quantitative enzyme immunoassay (RandD 
Systems, Minneapolis, USA). 

The severity of a stroke was determined during the 
blood sampling, i.e. within 24 hours from the occur- 
rence of stroke symptoms. The severity was determined 
based on neurological status that was evaluated accord- 
ing to the National Institute of Health Stroke Scale 
(NIHSS). The outcome of a stroke was determined on 
the tenth day after the disease had occurred according 
to the Barthel Index (BI). 

For statistic analyses we used Statistical Analysis 
System (SAS) software (Institute Inc., Cary, North 
Carolina) for Windows 95/98/NT /Me/2000. As most 
of the variables did not follow the normal distribution, 
non-parametric tests were applied. For comparison 
of more than two groups the Kruskal-Wallis test was 
used, while the Mann-W! hitney test with a correction 
was used for comparing pairs because of. multiple test- 
ing. For comparing quantitative marks the chi-square 
test was applied. Numeric marks were graphically por- 
trayed in "box-plot" form. 

All ethical principles of the medical profession were 
followed according to the Helsinki Declaration and 
Good Clinical Practice. All examinees were informed 
in advance about the procedures that were to be used 
during the research and they signed an approval for the 
participation in the research. The Ethical Committee 
of the Clinical Hospital Sestre Milosrdnice concluded 
that the research followed the Good Clinical Practice 
and accepted the research protocol. 
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RESULTS 

The research included 110 patients with acute stroke 
and 93 examinees as controls. The distribution of pa- 
tients according to their age, stroke severity and its out- 
come, as well as the distribution of controls according to 
their age is shown in Table 1. The patient group includ- 
ed 62 men (56.4%) and 48 women (43.6%). The control 
group included 52 men (55.9%) and 41 women (44.1%). 
There was no significant differences between the two 
groups regarding age (P=0.815; Mann-Whitney test) 
and sex (P=.949; x? test). There was no significant dif- 
ference in the concentration of VCAM-1 and ICAM-1 
in patients with acute ischemic stroke and examinees 
from the control group (Table 2). The patients with 
thromboembolic stroke included 67 examinees, 35 men 
and 32 women, whereas the the patients with lacunar 
stroke included 43 examinees, 27 men and 16 women. 
The patients with thromboembolic and lacunar stroke 
showed no statistically significant difference to the con- 
trol group in age (P=.259; Kruskal-Wallis test) and 
sex (P=.552; X? test). The serum concentrations of 
adhesion molecules in patients with thromboembolic 
or lacunar ischemic stroke are represented in Table 3. 
Serum values of VCAM- 1 were statistically significant- 
ly higher (P-.023; Mann-Whitney test) in the group of 
patients with thromboembolic stroke than in the con- 
trol group, but this was not the case when we compared 
serum values of ICAM-1 in these two groups (P=.204; 
Mann-Whitney test) 

The group of patients with light stroke included 45 
examinees, the group with moderate stroke included 
37 patients and the group with severe stroke included 
28 examinees. The values of serum concentrations of 
VCAM-1 and ICAM-1 did not differ significantly be- 
tween the examined groups (Table 4). 

The patients with thromboembolic stroke included 
67 examinees, 15 of whom had a light stroke, 27 suf- 
fered from a moderate one and 25 had a severe stroke. 
The group of patients with lacunar stroke included 43 
examinees, 30 of whom had a light stroke, 10 suffered 
from a moderate one and three patients had a severe 
stroke. Serum concentrations of VCAM-1 and ICAM- 
1 did not differ significantly between the examined 
groups (Table 5). Poor recovery was observed among 
43 of 110 patients (BI<60), 24 recovered partially (BI 
60-84) and 43 patients recovered well after the stroke 
(BI>85). The results of measuring serum concentra- 
tions of VCAM-1 and ICAM-1 did not differ signifi- 
cantly between the examined groups (Table 6). Patients 
with thromboembolic stroke included 67 examinees, 33 
of whom had a poor functional recovery, 17 of them 
recovered partially and 16 patients recovered well. The 
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Table 1. Distribution of patients according to age, stroke severity and outcome and 
distribution of examinees in the control group according to their age. 


Arithmetic Standard 5 Arithmetic Standard T 
Featire mean deviation Minimum middle deviation Minimum 
Maximum X Median Extent Maximum Median Extent 
70.2 9.6 36 70 95 47 
Age 
86 72 50 86 n 39 
Stroke n 6.6 2 1 3 
severity 28 90 26 5 5 
58.2 35.5 0 - - 
Outcome 
100 70.0 100 - - 





The patient group included 62 men (56.4%) and 48 women (43.6%). The control group included 52 men (55.9%) and 41 
women (44.1%). There was no significant differences between the two groups regarding age (P-.815; Mann-Whitney 
test) and sex (P=.949; y? test). 


Table 2. Serum concentrations of adhesion molecules inter- 
cellular adhesion molecule 1 (ICAM-1) and vascular cell 
adhesion molecule 1 (VCAM-1) in patients and controls. 





With acute stroke 717.5 375.55 
(n=110) (90-1810) (14.80-745.4) 
8 688 385.7 
Control group Wedd) (555-850) (213.7-463.9) 
ICAM-1- Inter-cellular adhesion molecule 1; VCAM-1= Vascular cell adhesion 


molecule 1 


Table 3. Serum concentrations of adhesion molecules inter-cellular adhesion molecule 
1 (ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1) in examinees according to 
stroke type and controls. 





í Minimum Extent Minimum Extent Minimum Median 
eature 
Maximum Median Maximum Median Maximum Extent 
CANE 445 765 90 1720 555 688 
ng/mL 120 675 1810 730 850 295 
ICAM-1 14.80 658.2 40.5 704.9 2137 385.7 
ng/mL 673 3583 745.40 3765 463.9 250.2 
ICAM-1= Inter-cellular adhesion molecule 1; VCAM-1= Vascular cell adhesion molecule 1 
group of patients with lacunar stroke included 43 ex- 
aminees, 9 of whom had a poor functional recovery, 7 
of them recovered partially and 27 patients recovered 
well. The results of measuring serum concentrations of 
VCAM-1 and ICAM-1 statistically did not differ sig- 
nificantly between the examined groups (Table 7). 
367 
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Table 4. Serum concentrations of adhesion molecules Inter- 
cellular adhesion molecule 1 (ICAM-1) and vascular cell 
adhesion molecule 1 (VCAM-1) according to stroke severity. 


Light stroke (n=45) 710 (445-1210) — 374.7 (14.8-637) 
730 (295-1520) 
712.5 (90-1810) 


Moderate stroke (n=37) 374 (135.3-662.2) 


Severe stroke (n=28) 376.9 (163.7-745.4) 


ICAM-1- Inter-cellular adhesion molecule 1; VCAM-1- Vascular cell adhesion 


molecule 1 


Table 5. Serum concentrations of adhesion molecules Inter-cellular adhesion molecule 


1(ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1) according to stroke type 


and severity. 


Light 720 400.9 
(n=15) (605-970) 40.5-641.1 
Thromboembolic Moderate 755 375.2 
stroke (n=67) (n=27) (295-1520) 172.10-662.2 
Severe 720 376.4 
(n=25) (90-1810) 163.7-745.4 
Light 697.5 374.1 
(n=30) (445-1210) (14.8-673) 
Lacunar stroke Moderate 662.5 284.35 
(n=43) (n=10) (450-1190) (135-531.9) 
Severe 650 377.4 
(n=3) (595-1090) (267-595.2) 


ICAM-1= Inter-cellular adhesion molecule 1; VCAM-1 = Vascular cell adhesion molecule 1 


The group of patients with thromboembolic stroke included 67 examinees, 15 of whom had a light stroke, 27 suffered 
from a moderate one and 25 of them had a severe stroke. The group of patients with lacunar stroke included 43 
examinees, 30 of whom had a light stroke, 10 suffered from a moderate one and three patients had a severe stroke 
Serum concentrations of VCAM-1 and ICAM-1 did not differ significantly between the examined groups 


Table 6. Serum concentrations of adhesion molecules Inter- 
cellular adhesion molecule 1 (ICAM-1) and vascular cell 
adhesion molecule 1 (VCAM-1) according to recovery after 


stroke. 


375.9 (83.5-745.4) 


Poor recovery 
n-43 720 (90-1520) 
Partial recovery t 
n-37 722,5 (540-1810) 
Good recovery 


n-28 705 (295- 1210) 





370.85 (40.5-618) 


407.5(14.8-767.3) 


ICAM-1= Inter-cellular adhesion molecule 1; VCAM-1- Vascular cell adhesion 


molecule 1 


Poor recovery was observed among 43 out of 110 patients (BI<60), 24 recovered 
partially (BI 60-84) and 43 patients recovered well after the stroke (BI>85). The results 


of measuring serum concentrations of VCAM-1 and ICAM-1 did not differ significantly 


between the examined groups (Table 6). 
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DISCUSSION 

In this research, serum concentrations of soluble adhe- 
sion molecules VCAM-1 and ICAM- 1 in patients with 
acute ischemic stroke were not significantly different 
statistically from serum concentrations of VCAM- 
1 and ICAM-1 in the control group. Regarding the 
pathogenetic type of ischemic stroke, serum concentra- 
tions of VCAM-1 were significantly higher in patients 
with thromboembolic ischemic stroke than in the con- 
trol group. Serum concentrations of adhesion molecules 
VCAM-1 and ICAM-1 in patients with acute ischemic 
stroke statistically showed no significant difference with 
respect to the severity and outcome of the stroke. As to 
the pathogenetic type of ischemic stroke, serum concen- 
trations of adhesion molecules VCAM-1 and ICAM-1 
statistically showed no significant difference with re- 
spect to the severity and outcome of thromboembolic 
and lacunar stroke. 

In all patients, in subgroups of patients with throm- 
boembolic and lacunar ischemic stroke and in patients 
according to the severity and outcome of the stroke, as 
well as in the subgroups of patients with thromboem- 
bolic and lacunar stroke, depending on the severity and 
outcome of a stroke, a higher biological interindividual 
variability in serum concentrations of soluble adhesion 
molecules VCAM-1 and ICAM-1 was noticed than 
among the examinees from the control group. 

Many authors have examined the role and sig- 
nificance of soluble adhesion molecules in the cascade 
flow of etiopathogenetic events during ischemic brain 
damage. The results published so far are very heterog- 
enous and it is still not possible co draw a conclusion 
that would generalize all current findings. The most 
significant reason for that is probably the inability of 
standardizing the research conditions in order for the 
obtained results to be scrutinized by means of unified 
measuring standards and be interpreted in the same 
way. The selection criteria for patients are often not 
the same and different authors also define the controls 
(healthy examinees) in various ways. 

This study excluded all patients with acute ischemic 
stroke who within the first 24 hours from the occurrence 
of symptoms showed clinical signs of a respiratory, urinary 
or another system infection, had an increased body tem- 
perature (>37.5°C), leukocytosis or an increased ESR. 
In this way the possibility that increased concentrations 
of adhesion molecules VCAM-1 and ICAM-1 indicate 
the existence of a systemic inflammation and not local 
ischemic brain damage was eliminated. In the research 
of Bitsch and colleagues, in which a significant increase 
in concentrations of adhesion molecules ICAM-1 and 
VCAM-1 appeared in patients with acute ischemic stroke, 
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the patients who showed signs of a system inflammation 
were recognized, but not excluded from the research. 

In this study, the control group included examinees 
with normal morphological CT results who had no clin- 
ical or laboratory signs of a system infection. However, 
examinees with hypertension and diabetes, smokers, 
overweight examinees and examinees with a heart or 
vascular disease were not excluded from the research. 
The existence of vascular risk factors of atheroscle- 
rosis in these examinees allows for the possibility that 
their concentrations of adhesion molecules VCAM-1 
and ICAM-1 are increased. Research of Frijns and 
colleagues, 5 and DeGraba and colleagues" showed 
that in humans endothelial cells above the atheroscle- 
rotic plaque extensively produce adhesion molecules 
P-selectin, ICAM-1 and VCAM-1. This could be one of 
the reasons why our research failed to show any increase 
in concentrations of adhesion molecules VCAM-1 and 
ICAM-1 in patients with acute ischemic stroke. 

Increased concentrations of serum inflammatory ad- 
hesion molecules VCAM-1 and ICAM-1 were noticed 
in patients with ischemic stroke, although the results 
are contradictory. The research of Bitsch and authors 
showed that ICAM-1 concentrations reached their 
highest values within 24 hours from the moment of oc- 
currence of acute ischemic stroke, whereas VCAM-1 
values reached highest levels after five days. In the re- 
search performed by Šimundić and authors? the values 
of VCAM-1 and ICAM-1 were increased in patients 
with acute ischemic stroke, but the research did not 
exclude patients with laboratory or clinical signs of in- 
flammation. Fassbender and colleagues demonstrated 
increased concentrations of ICAM-1 in patients who 
had risk factors for the development of vascular diseas- 
es, but a statistically significant difference between this 
group of examinees and patients with acute ischemic 
stroke was not proved. Clark and colleagues? did not 
prove the increase of concentrations of ICAM- 1 in pa- 
tients with ischemic stroke; the reason could be the fact 
that blood samples were taken within 72 hours from 
the moment when symptoms occurred. 

Possible explanations for contradictory results in- 
clude the differences between control groups, labora- 
tory tests and time frames of blood sampling. Various 
drugs can also alter the expression of adhesion mol- 
ecules, e.g. aspirin, corticosteroids and non-steroid 
anti-inflammatory drugs. In the research performed by 
Fassbender and colleagues’ patients with acute isch- 
emic stroke were treated by heparin and did not receive 
acetylsalicylic acid, which has anti-inflammatory effects 
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Table 7. Serum concentrations of adhesion molecules inter-cellular adhesion molecule 
1 (ICAM-1) and vascular cell adhesion molecule 1 (VCAM-1) according to stroke type 


and recovery after stroke. 


Poor 


ue 730 (90-1520) 
سا‎ Bie 730 (540-1810) 
Mer 725 (295-1125) 

we. 5 n =- y 
ong ا‎ 655 (595-845) 
gem 690 (445-1210) 


387.5 (83.50-745.4) 
367.7 (40.5-618) 


430.55 (172.1-641.1) - 


Hi 


457.1 (1353-6126) 


358.3 (14.8-673( 





ICAM-1= Inter-cellular adhesion molecule 1, VCAM-1= Vascular cell adhesion molecule 1 


and alters the response of an organism to an inflamma- 
tion. The existence of other diseases, e.g. infections, dia- 
betes or some system disease could affect the results.” 
Increased levels of ICAM-1 and VCAM- 1, along with 
normal levels of E-selectin, were found in patients suf- 
fering from diabetes, especially those with silent stroke 
detected by MRI.” 

The MITICO study? and study by Pinto and 
colleagues? have shown that, respectively, values of 
Interleukin-6 (IL-6), VCAM-1 and tumor necrosis fac- 
tor (TNF-alpha), Von Willebrand factor (vWF), but 
not VCAM-1, are predictors of a new, recurrent vascu- 
lar event. However, in this research we determined lev- 
els of VCAM-1 and ICAM-1 in acute stroke patients 
and it was not designed to assess the risk of recurrence 
of vascular disease. 

The significance of this research can be related to the 
fact that the connection between the adhesion molecule 
VCAM-1 and the pathogenesis of thromboembolic 
acute ischemic stroke was proven. Due to a large inter- 
individual variability there are no indications in the cur- 
rent clinical practice that would determine these mol- 
ecules as markers of a local inflammatory event within 
the acute stroke. The clinical significance of the role of 
these molecules in the inflammatory response after the 
acute ischemic stroke opens a new therapeutic area in 
treating acute ischemic stroke by means of combined ef- 
fects of anti-inflammatory anti-adhesion therapy that 
would be able to prolong the time frame for the applica- 
tion of reperfusion-thrombolytic therapy. 
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BACKGROUND AND OBJECTIVES: Current evidence suggests that modification of atherosclerosis risk factors 
plays an important role in reducing adverse cardiovascular outcomes in patients with peripheral arterial disease 
(PAD). This study was undertaken to determine whether patients in this high-risk group were adequately using 
risk factor modification therapy. 

DESIGN AND SETTING: Prospective study of consecutive patients with PAD from a teaching hospital. 
PATIENTS AND METHODS: The collected data included information about atherosclerotic risk factors and uti- 
lization of risk factor modification therapy 

RESULTS: The 391 patients had a mean (standard deviation of 3 (1) atherosclerotic risk factors. Hypertension 
was identified in 56.8% of patients (222/391), of whom only 37.4% (83/222) had adequate blood pressure con- 
trol (BP «140/90 mm Hg). The prevalence of diabetes mellitus (DM) was 35 % (137/391). Among patients with 
DM, only 49% (67/137) had adequate blood glucose control (glycosylated hemoglobin, HbA1c <7%). Statins 
were currently prescribed in 61% of patients (238/391), 38.7% (92/238) of whom continued to have low-density 
lipoprotein (LDL) >2.5 mmol/L, compared to a rate of 76.5% (117/153) among non-statin users (P<.001). The 
majority of patients of patients (72.4%; 283/391) were overweight/obese. Many patients (67.3%; 263/391) were 
nonsmokers; however, most (73.4%; 193/263) had a history of smoking. Antiplatelets were prescribed for 78.3% 
of patients (306/391), of whom 70.6% (216/306) were taking aspirin. Angiotensin converting enzyme (ACE) in- 
hibitors were prescribed for 44.8% of patients (175/391). Among rampril users, only 36.8% of patients (53/144) 
were on an optimal dose. 

CONCLUSION: Although atherosclerotic risk factors were prevalent in patients with PAD, we found that pa- 
tients received sub-optimal use of risk reduction treatments. Effective strategies to encourage health profession- 
als to use these adjunctive therapies need to be developed. 





eripheral arterial disease (PAD) is a marker for 

severe systemic atherosclerosis. Patients with 

PAD have widespread arterial disease and, 
therefore, are at a significantly increased risk of stroke, 
myocardial infarction (MI), and cardiovascular death.’ 
The prevalence of coronary artery disease (CAD) and 
cerebrovascular disease (CVD) in these patients can 
reach 9296 and 50%, respectively? CAD is the most 
common cause of death in PAD patients, accounting for 
40% to 6096 of deaths, while stroke accounts for 1096 to 
2096 of deaths.' Furthermore, patients with PAD have a 
sixfold-increased risk of cardiovascular disease mortal- 
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ity compared to patients without PAD. 

The risk factors for PAD are the same as those for 
atherosclerosis in general and include gender predi- 
lection (males at greater risk), advanced age, cigarette 
smoking, hypertension, diabetes mellitus, and hyper- 
lipidemia.’ Atherosclerotic risk factor identification 
and modification plays an important role in reducing 
the number of adverse outcomes among patients with 
atherosclerosis. Risk reduction therapy decreases the 
risk of cardiovascular mortality and morbidity in pa- 
tients with PAD," and is comprised of methods such 
as smoking cessation, blood sugar control, blood pres- 
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sure control, and medical intervention by antiplatelets, 
statins, and angiotensin-converting enzyme (ACE) 
inhibitors. Because of the efficacy of these techniques, 
several expert committees have recommended their use 
in patients with PAD.'^ Despite this, several studies 
have documented the underuse of risk reduction thera- 
pies in patients with PAD. 

The aim of this study was to explore the extent to 
which risk factors were managed, in accordance with 
the current recommendations of the American Heart 
Association and American College of Cardiology 
(AHA/ACC) for patients with PAD, which are high- 
lighted in Table 4 


PATIENTS AND METHODS 


We prospectively collected data on the atheroscle- 
rotic risk factors and risk reduction therapies on 
consecutive PAD patients who were referred to the 
vascular surgery outpatient clinic at Toronto General 
Hospital, Toronto, Canada, between July 2004 and 
July 2006. This study was approved by the University 
Health Network Ethics Review Board in Toronto. 


Table 1. Current recommendations of the American Heart Association and American 
College of Cardiology (AHA/ACC) for risk reduction in patients with peripheral arterial 


disease12,14 


Antiplatelets 
Statins 


ACE 
inhibitors 


Blood 
pressure 


LDL-C 
Diabetes 
Smoking 
BMI 


Medication use 
All patients | A 
All patients | B 
Symptomatic patients | B 
Asymptomatic patients lla B 
Management goals 
Systolic 

<140 mm Hg in all patients 

<130 mm Hg in diabetic patients | A 
Diastolic 

<90 mm Hg in all patients 

<80 mm Hg in diabetic patients 
LDL «2.5 mmol/L in all patients | A 
HbA1c <7% in diabetic patients | B 
Complete cessation in all patients | B 
18.5-24.9 kg/m? in all patients | B 


————————————————————————————————À—À—À———————————————————D 


ACE: Angiotensin-converting enzyme; LDL-C: low-density lipoprotein-cholesterol; HbA1c: glycosylated hemoglobin 
Alc; BMI: body mass index. Class l: Conditions for which there is evidence and/or general agreement that a given 
procedure or treatment is beneficial, useful, and effective; Class Il: Conditions for which there is conflicting evidence 
and/or a divergence of opinion about the usefulness/efficacy of a procedure or treatment; Class Ila: Weight of 
evidence/opinion is in favor of usefulness/efficacy. Level of Evidence A: Data derived from multiple randomized 
clinical trials or meta-analyses; Level of Evidence B: Data derived froma single randomized trial or nonrandomized 


studies. 
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Patients were defined as having PAD if they had 
previously undergone lower limb revascularization 
(bypass surgery and/or percutaneous transluminal 
angioplasty [PTA]) or a lower limb amputation for 
lower limb ischemia, or had received a clinical diag- 
nosis of intermittent claudication, ischemic rest pain, 
or tissue loss in conjunction with ankle brachial in- 
dex (ABI) <0.9. 

We collected data on the following atherosclerotic 
risk factors: age, gender, family history, smoking habits 
(current and former), diabetes mellitus (defined as a 
fasting blood sugar (FBS) >7 mmol/L when measured 
on two separate occasions), hypertension (defined as 
systolic blood pressure [BP] >140 mm Hg and/or 
diastolic BP >90 mm Hg), hyperlipidemia (defined as 
a low-density lipoprotein cholesterol level (LDL-C) 
>2.5 mmol/L and/or triglyceride levels (TG) >1.7 
mmol/L), and being overweight (defined as having a 
body mass index [BMI] >25 kg/m?) or obese (BMI 
>30 kg/m’). In addition, HbAlc was measured in 
diabetic patients to assess whether they had achieved 
optimal control for diabetes. We also investigated the 
use of the following risk reduction pharmacothera- 
pies: antiplatelet medications (e.g., aspirin and clopi- 
degrol), statins, ACE inhibitors, oral hypoglycemic 
medications, insulin, and antihypertensive medica- 
tions. Finally, we noted whether patients had any co- 
morbidities, such as a history of coronary artery dis- 
ease (CAD), cerebrovascular disease (CVD), and any 
other major diseases. 

Values were expressed as frequencies and percentag- 
es, for categorical variables, and as means and standard 
deviations (SD), for continuous variables. Chi-square 
tests t tests were used, where appropriate, to make com- 
parisons between groups. All reported P values are two 
tailed. Significance was defined as P<.05. 


RESULTS 

Data was collected on 391 PAD patients. Baseline 
characteristics are shown in Table 2. The mean 
(SD) number of atherosclerotic risk factors was 3 
(1). Hypercholesterolemia was diagnosed in 29.7% 
(116/391) patients, and hypertriglyceridemia in 40% 
(157/391) patients. Overall, patients did not adequate- 
ly control their atherosclerotic risk factors (Table 3). 
Of the 56.8% (222/391) of patients with hyperten- 
sion, only 37.4% (83/222) had adequate blood pressure 
control (e.g., had BP <140/90 mm Hg). Furthermore, 
among patients who were not known to have hyper- 
tension, 67.5% (114/169) had BP >140/90 mm Hg, 
as measured on two separate occasions at the clinic. 


Therefore, 64.7% of patients (253/391) either had in- 
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Table 2. Baseline characteristics of peripheral arterial disease 
patients (n=391). 


Mean age (standard deviation), years 67 (10) 

Female, n (%) 137 (35.0%) 
Diabetes, n (%) 137 (35.0%) 
Hypertension, n (96) 222 (56.8%) 
Current smoker, n (76) 128 (32.7%) 
Current or ex-smoker, n (%) 321 (82.196) 
Hyperlipidemia, n (96) 272 (69.6%) 
BMI >25 kg/m’, n (%) 283 (72.4%) 
CAD, n (%) 135 (34.5%) 
CABG, n (%) 72 (18.4%) 


BMI: body mass index; CAD: coronary artery disease; CABG: coronary artery bypass 
graft 


adequately-controlled (35.5%) or undiagnosed (29.2%) 
hypertension. 

The prevalence of DM was 35% (137/391). Of 
the affected patients, only 49% (67/137) had properly 
controlled blood sugar (HbAlc <7%). Furthermore, 
among patients who were not known to have diabetes, 
26.8% (68/254) exhibited an abnormal blood glucose 
level (FBS >6 mmol/L). Statins were currently pre- 
scribed in 61% (238/391) of patients. Despite this, 
38.7% of statin-users continued to have LDL >2.5 
mmol/L. Among non-statin users, this rate was even 
higher (76.5%; P<.001). Mean LDL level was signifi- 
cantly lower in statin users (2.31 [0.90] mmol/L) than 
in non-statin users (2.92 [0.96] mmol) (P<.01). The 
majority of patients (72.4%; 283/391) were either over- 
weight (64.3%, 182/283; BMI 25-29.9 kg/m") or obese 
(35.7%, 101/283; BMI >29.9 kg/m"). Although many 
patients (67.3%; 263/391) were nonsmokers, 73.4% 
(193/263) of these individuals were former smokers. 

Antiplatelets were prescribed for 78.3% (306/391) 
of patients, of whom 70.6% (216/306) were tak- 
ing aspirin, 15.3% (47/306) were taking clopidogrel, 
8.8% (27/306) were taking a combination of aspirin 
and clopidegrol, and 5.2% (16/306) were taking oth- 
er agents. ACE inhibitors were prescribed for 44.8% 
(175/391) of patients, of whom 82.3% (144/175) were 
on ramipril. However, only 36.8% (53/144) of ramipril 
users were taking the optimal dose of 10 mg/day.’ 


DISCUSSION 
Data was collected prospectively on 391 patients who 
were referred to a vascular surgery outpatient clinic at a 
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Table 3. Achievement of the current recommendations of the American Heart 
Association and American College of Cardiology (AHA/ACC) for control of 
atherosclerotic factors in patients with peripheral arterial disease in the study. 





Medication use 
All patients 


Antiplatelets 
Statins 


ACE inhibitors 


All patients 
All patients 
Management goals 


Systolic 

<140 mm Hg in all patients 

<130 mm Hg in diabetic patients 
Diastolic 

<90 mm Hg in all patients 

<80 mm Hg in diabetic patients 


Blood pressure 


LDL-C LDL <2.5 mmol/L in all patients 
Diabetes HbA1c <7% in diabetic patients 
Smoking Complete cessation in all patients 
BMI 18.5-24.9 kg/m in all patients 


78.3% (306/391) 
61.0% (238/391) 
44.8% (175/391) 


21.2% (83/391) 
21.5% (30/137) 


77.8% (304/391) 
48.4% (66/137) 


46.6% (182/391) 
49.0% (67/137) 


67.3% (263/391) 
(non-smokers) 


27.5% (108/391) 





ACE: Angiotensin-converting enzyme; LDL-C: low-density lipoprotein-cholesterol; HbA1c: glycosylated hemoglobin 


Alc; BMI: body mass index 


tertiary care hospital. Based on the results of our analy- 
ses, we have suggested strategies to further increase the 
use of risk factor managing strategies. 

Atherosclerosis is the leading cause of death world- 
wide. PAD is a marker of advanced atherosclerosis 
and indicates an elevated risk of cardiovascular mortal- 
ity and morbidity comparable to patients with coronary 
artery disease (CAD).” Thus, intensive risk reduction 
therapy is critical in PAD patients. Therapeutic meth- 
ods include blood pressure control and risk reduction 
pharmacotherapy (antiplatelets, statins, and ACE in- 
hibitors), which have been proven to reduce the risk 
of cardiovascular mortality and morbidity of PAD 
patients in large-scale randomized clinical trials.^!'^^ 
Large observational studies have also shown that smok- 
ing cessation and blood sugar control help reduce ad- 
verse cardiovascular outcomes in patients with athero- 
sclerosis.°* Based on this evidence, several expert car- 
diovascular panels, including the AHA/ACC and the 
Canadian Cardiovascular Society, have recommended 
the use of intensive risk factor control in PAD patients 
(Table 1).^'* We found that many patients were not 
treated with optimal risk reduction therapy methods, 
and that, as a result, risk factors were inadequately con- 
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Table 4. Comparison of compliance with risk factor control recommendations among patients in the current study and previously-published studies. 


Anand et al, 
1999 


Mukherjee et al, 
2002 


Teh et al, 2003 


Brown et al, 
2004 


Sukhija et al, 
2005 


Rehring et al, 
2005 


Hackam et al, 
2006 


Bradley and 
Kirker, 2006 


Kinikini et al, 
2006 


Current study 


195 Canada 38 16 NA 
66 USA 89 57 42 
189 Australia 62 35 38 
281 Canada 44 66 62 
561 USA 89 79 54 
1733 USA NA 31 29 
1507 Canada 90 76 58 
107 UK 60 47 NA 
200 USA 79 61 48 
391 Canada 78 61 45 


NA NA NA NA NA 
NA NA NA NA 73 
NA NA NA NA NA 
NA NA NA NA NA 
46 54 NA NA 78 
NA 23 40 NA NA 
NA 67 NA NA 79 
NA NA NA NA NA 
54 36 24 33 73 
35 47 49 2] 67 


ACE: Angiotensin-converting enzyme; LDL-C: low-density lipoprotein-cholesterol; HbA1c: glycosylated hemoglobin Alc; BMI: body mass index; NA: not available 
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trolled and risk factor goals were not achieved. For in- 
stance, we noted a deficiency in prescription of risk re- 
duction pharmacotherapies. 

Our study is not the first to provide data that support 
a care gap in managing patients with PAD (Table 4). 
The inequities in the use of risk renduction therapies 
between patients with PAD and those with CAD | in 
which the risk reduction should be similar have been 
well documented in the literature." We hope that these 
data will be useful in supporting a call-to-action for PAD 
management and public awareness." There are several 
possible explanations for our findings. First, the associa- 
tion of PAD and CAD is usually unrecognized by both 
patients and primary care physicians,” and a significant 
number of patients with PAD may not have symptoms 
related to their CAD. Second, there may be gaps be- 
tween what physicians know they should do, and what 
they actually do, to manage risk factors in patients with 
PAD." Third, there may be a reluctance to apply CAD 
guidelines to the PAD patient population even though 


the risks are similar, if not higher. 

We admit that this study had some limitations. First, 
a relatively small number of participants were included in 
this study. Second, this study reflects the techniques of 
physicians in one geographic area and therefore may not 
be generalizable to other locations. However, the validity 
of these results is strengthened by the prospective nature 
of our data collection methods. 

In conclusion, there is a high prevalence of athero- 
sclerotic risk factors in patients with PAD. However, 
these individuals are receiving inadequate risk factor 
management therapies, and/or are not meeting risk 
factor control goals even when they are receiving treat- 
ment. In order to address this care gap, it is vital to 
develop effective strategies to encourage health profes- 
sionals to comply with the current guidelines for car- 
diovascular risk reduction in PAD patients. These may 
include methods such as self-audit of practice, focused 
continuing medical education programs, and educa- 
tional outreach programs. 
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BACKGROUND AND OBJECTIVE: Child sexual abuse (CSA) is a common problem with severe short and long- 
term consequences to the abused child, the family and to society. The aim of this study was to evaluate the extent 
of CSA, and demographic and other characteristics of the abused and their families. 

DESIGN AND SETTING: Retrospective and descriptive study based on a review of medical records of CSA 
cases from 2000-2009 at Sulmaniya Medical Complex, the main secondary and tertiary medical care facility in 
Bahrain. 

PATIENTS AND METHODS: The review included demographic data, child and family characteristics, manifesta- 
tions and interventions. 

RESULTS: The 440 children diagnosed with CSA had a mean age of 8 years (range, 9 months to 17 years); 222 
were males (50.5%) and 218 were females (49.5%). There was a steady increase in cases from 31 per year in 
2000 to 77 cases in 2009. Children disclosed abuse in 26% of cases, while health sector professionals recog- 
nized 53% of the cases. Genital touching and fondling (62.5%) were the most common form of CSA, followed 
by sodomy in 39%. Gonorrhea was documented in 2% of the cases and pregnancy in 4% of the females. The 
illiteracy rate among the fathers and mothers was 9% and 12%, respectively, which is higher than the rate among 
the adult general population. Children came from all socio-economic classes. There was referral to police in 
56%, public prosecution in 31% of the cases, but only 8% reached the court. 

CONCLUSION: During ten years there has been a 2.5% increase in reported cases of CSA. Improving the skill 
of professionals in identifying CSA indicators and a mandatory reporting law might be needed to improve the 
rate of recognition and referral of CSA cases. Further general population-based surveys are needed to determine 


more accurately the scope of CSA and the risk and protective factors in the family and community. 


hild abuse and neglect is a common problem 

in pediatrics and a major public health concern 

world-wide.' Child sexual abuse (CSA) is one 
of the most traumatic forms of maltreatment of chil- 
dren with well documented devastating short- and long- 
term health consequences manifesting as physical and 
mental disorders. The association between child abuse 
and neglect and the leading causes of death are well il- 
lustrated in several studies worldwide. In the US, the 
adverse childhood experiences (ACE) study showed a 
strong link between child abuse and neglect and chronic 
diseases such as obesity, heart disease, diabetes, hyper- 
tension and cancer.” Furthermore, several other recent 
studies from the UK and US documented a highly sig- 
nificant association between CSA and many psychiatric 


disorders such as anxiety disorders, depression, eating 
disorders, post-traumatic stress disorder (PTSD), sleep 
disorders, and suicidal attempts.” Research about child 
abuse in general and CSA specifically is very scarce in 
the Arab region. The available research shows that child 
abuse and neglect are common and underreported. 
CSA is even more underestimated than child abuse 
and neglect in general. Several case reports about child 
abuse and neglect Saudi Arabia in the 1990s reported 
six (1596) cases of CSA out of forty cases of child abuse 
and neglect. A more recent retrospective study of sus- 
pected child abuse and neglect cases evaluated at King 
Abdulaziz Medical City in Riyadh from 2000 to 2008 
revealed 20 (1196) cases of CSA out of 188 child abuse 


and neglect cases." 
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In another study from Jeddah, Saudi Arabia, 78 
cases of CSA were recognized in a pediatric surgery 
unit from 1987 ro 2007.8 Dysfunctional elimination 
syndrome (DES) was the main symptom in 11/78 
(14%) of the abused children. Another study based 
on a cross-sectional survey was conducted among 419 
adolescent females in two schools in Riyadh city and 
10% of the girls reported exposure to sexual violence.’ 
Considering the conservative nature of the society and 
the dire social and legal ramifications of CSA, such 
revelations are courageous, 

A study from Bahrain in 2001, documented CSA 
in 97 children with 74% of the boys and 8% of the girls 


subjected to sodomy.” 


Vaginal penetration reported 
in 36% of the girls and pregnancy in 12%. Similarly, 
research about CSA from other Arab regions is also 
very limited. An epidemiological study from Morocco, 
conducted among a representative sample of the fe- 
male population, aged 20 years, revealed CSA in 
9.296 (n=65) of the 728 interviewed women. Genital 
contact with penetration was reported by 33.8% (22 
cases). Abused women had significantly more depres- 
sive symptoms than non-abused women (43.5% and 
29.5% respectively with a P value of .03).!! A more re- 
cent report from Morocco reported 306 cases of CSA 
in 2008." 

A study of 100 Jordanian male college students 18 
to 20 years of age revealed CSA in 2796 that had oc- 
curred before 14 years of age. In addition, those who 
experienced CSA had more mental health problems 
than those who did not.? A recent population-based 
survey of 1028 (54% boys; 46% girls) Lebanese chil- 
dren documented CSA in 249 (24%). Furthermore, 
victimized girls had more psychological problems such 
as sleep disturbance, somatization, PTSD and anxi- 
ety than did victimized boys." Another study from 
Turkey evaluated 101 cases of CSA. Anal or vaginal 
penetration was reported in 48.5% of the cases. PTSD 
was the most common (54.5%) psychiatric diagnosis 
among the victims. 

This wide variation in the number and the rate of 
CSA reported in different studies is most likely related 
to the variation in methodologies and differences in def- 
initions of CSA, data collection tools, the phrases used 
in the questionnaires, study populations and sampling 
techniques. Nonetheless, the limited research about 
child abuse and neglect in the region does not imply 
limited incidence of child maltreatment. A UN study 
about violence against children indicated that all forms 
of child abuse and neglect exist in every corner of the 
world. The UN study findings put the issue of pre- 


vention and treatment of child abuse and neglect in the 
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center of the world community agenda with emphasis 
on the urgency of implementation of the study recom- 
mendations. This requires the concerted efforts of all 
countries to identify the magnitude of the problem and 
address the consequences of child abuse and neglect 
effectively using evidence-based preventive and thera- 
peutic measures." 

The significance of CSA stems from the fact that it 
is a common problem with severe short- and long-term 
consequences to the abused child, the family and to 
society. It requires intensive resources from the medi- 
cal, mental health and social services and coordination 
with the law-enforcement and court system. Studying 
CSA status in Bahrain will fill the gap in our knowledge 
about the problem and will help in guiding the planning 
for prevention and addressing the multidisciplinary 
services needed by the abused children and their fami- 
lies. The aim of this study was to evaluate the extent of 
CSA, demographic conditions, and the characteristics 
of the abused and their families. 


PATIENTS AND METHODS 

Sulmaniya Medical Complex (SMC) is a secondary 
and tertiary care general hospital with about 1000 beds, 
of which 135 are pediatric beds. The Child Protection 
Unit (CPU) at SMC is run by a multidisciplinary team 
providing full assessment and treatment for all cases of 
child abuse and neglect referred to SMC. The team in- 
cludes pediatricians, child psychiatrists, social workers 
and nurses. 

According to the Central Informatics Organization, 
the average population in Bahrain is about 780 749 for 
the years 2000-2008." About 20% of the population 
is under 15 years of age. The unemployment rate in 
Bahrain is estimated to be 3.6%” and the adult illitera- 
cy rate for the year 2009 is estimated to be 2.596." The 
overall infant mortality rate in Bahrain is 7.5 per 1000 
live births in 2008. More than 9696 of infants are im- 
munized for DPT, polio, hepatitis B and Haemophilus 
influenza b, and 99.9% for measles-mumps-rubella. 
Almost all women (99.4%) deliver their babies under 
trained personnel supervision." 

The study was descriptive and based on a retro- 
spective review of the CPU medical records of child 
sexual abuse cases evaluated over the last ten years, 
from 2000-2009. It included all children from birth 
to younger than 18 years of age who were evaluated 
by the CPU for sexual abuse. Cases that had signs and 
symptoms indicative of diseases mimicking child sex- 
ual abuse were excluded. The key elements included 
were the demographic data, family, child characteris- 
tics, genital findings and interventions. The nature of 


377 


378 





father's job was used as a general measure of socio- 
economic status. Highly-paid jobs were managers and 
professionals such as doctors, engineers and lawyers. 
Moderately-paid jobs were like those for teachers and 
supervisors. Low-paid jobs were such as laborers and 
all other blue collar jobs. 

The operational definition of CSA adopted in this 
study is “the engaging of a child in sexual activities that 
the child cannot comprehend and for which the child is 
developmentally unprepared and cannot give consent. It 
ranges from exhibitionism and fondling to intercourse 
(vaginal and anal). It includes voyeurism, exhibition- 
ism and the use of children in the production of por- 
nography and through the Internet’. Data collection 
consisted of reviewing all patient files and recording 
the required data and coding it carefully by the two in- 
vestigators. SPSS version 17 for Windows was used for 
data management and analysis. Two data entry special- 
ists entered the coded data, who checked it for accuracy 
and errors of coding. The authors also checked the data 
independently. The data were inspected carefully and 
a frequency distribution was done for all variables and 
any odd codes or items were double checked and cor- 
rected or deleted accordingly. 

This study was based on a review of medical records; 
the identity of the patients was kept strictly confiden- 
tial. Institutional scientific and ethical clearance for 
this research proposal was obtained from the Health 
Research Committee at SMC. This study was not 
funded by any funding agency and there was no conflict 
of interest declared by the authors. The results of this 
study nay have implications to population health and 
health system policy in Bahrain. The results are expect- 
ed to potentially contribute to decision making related 
to health care, social policy and legal reforms related to 
child protection in Bahrain. 


RESULTS 

The number of children diagnosed exposed to CSA was 
440. The mean age was 8 years and ages ranged from 9 
months to 17 years; 222 (50.5%) were males and 218 
(49.5%) were females. Sixty-eight were preschool chil- 
dren (15.5%), 75 in kindergarten (17%), 266 in primary 
school (60.5%), 9 in intermediate school (2%), and 7 
in secondary school and special education (2%) each. 
Eight were drop outs or had unknown school status. 
Bahraini children constituted 404 (92%) and non-Bah- 
rainis 36 (8%). CSA was certain in 391 (89%), very sus- 
picious in 33 (7%) and suspicious in 16 (4%) of the cas- 
es. Unsubstantiated cases were not included and their 
details were unknown because they are not included in 
the child abuse register. Despite some of the variations 
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from one year to another, over the last ten years there 
has been a clear trend of increase in the number of cases 
from 31 per year in 2000 to 77 in 2009. CSA occurred 
in all areas of Bahrain; however, in order of frequency, 
Manama, Muharraq, the Northern area and Sitra had 
more cases than other regions and this corresponds 
with the higher population density in these areas.” 

Most of the CSA cases were referred from other 
SMC departments (136 cases; 31%), followed by local 
health centers in 88 (20%), and the Bahrain Center for 
Child Protection (BCCP) in 75 (17%). Police referred 
63 (14%) and public prosecutors referred 5 (1%) of the 
cases. Schools referred 9 cases (2%) and private clinics 
and hospitals referred 8 cases (2%). The main location 
where abuse occurred was in the family or the homes of 
relatives in 235 cases (53%), Public places or deserted 
houses in 81 cases (18%), schools in 25 cases (6%), 
neighbors’ homes in 32 cases (7%), shops in 26 cases 
(6%), in mosques in 7 cases (2%), abuser homes in 4 
(1%) and unknown places in 29 cases (7%). 

As shown in the Table 1 genital touching and fon- 
dling is the most common form of sexual abuse, which 
was committed against 275 (62.5%) of the children, fol- 
lowed by sodomy in 171 (39%) and vaginal penetration 
in 22% of the females. In sodomy, boys were the main 
victims in 141 (82.5%) and females in 30 (17.5%) of 
the cases. Ten percent of the children were exposed to 
pornography and 9% were subjected to oral genital con- 
tact. Over-sexualized behaviors (17%) were the most 
common presentation. In 134 (31%) children abuse oc- 
curred once only, twice or three times in 38 (9%), more 
than 3 times in 179 (41%), and an unknown number 
of times in 89 (20%) of the cases. Children disclosed 
abuse in 113 (26%) of the cases. 

Investigation for sexually transmitted diseases is 
done routinely for all children. No warts, hepatitis C or 
B or HIV cases were documented. However, gonorrhea 
was diagnosed in 9 (2%) of the total cases with female 
to male ratio is 2 to 1. Pregnancy was documented in 9 
girls (4%) with an age range from 11-17 vears. 

The parents of 82 (19%) children were divorced. 
The unemployment rate among the fathers was 23 
(5%). Low socio-economic status was documented in 
208 (47%) of the study population. However, 22 (5%) 
of the fathers were from a high socio-economic class 
and 148 (34%) were from a moderate socio-economic 
class. Thirty-nine (9%) of the fathers and 53 (12%) of 
the mothers were illiterate. 

The child lived with both parents in 319 (72.5%) of 
the cases, with the mother in 74 (17%), with the father 
in 22 (5%), with relatives and others in 8 (2%) and who 
the child lived with was unknown in 17 (4%). In 346 
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(79%) of the cases the father was married to one wife, 
in 34 (8%) of the cases the father was married to 2 to 3 
wives, and 19 (4%) were single. The rate among the gen- 
eral population was unknown for comparison. Alcohol 
abuse was reported among 58 (13%) of the fathers and 
9 (2%) of the mothers, while drug abuse was reported 
in 19 (4%) of the fathers and 6 (1%) of the mothers. A 
criminal record was reported among 44 (10%) of the 
fathers and 9 (2%) of the mothers. Similarly, the rate 
among the general population is unknown. 

Children received medical care in 417 cases (95%) 
and surgical care in 7 cases (2%). Additionally, 339 
(77%) and 360 (82%) had psychiatric referral and social 
intervention respectively. There was referral to police in 
247 (56%) and public prosecution in 135 (31%) of the 
cases, but only 36 (8%) cases reached the court. Twenty 
children (4.5%) were removed from the abusive environ- 
ment by granting custody to a non-abusive parent or toa 
grandmother by a public prosecutor or a court order. In 
eight cases children were taken into state custody. 


DISCUSSION 

This study of 440 children is the largest case series on 
reported CSA in Bahrain. Although SMC is the main 
general hospital with the largest pediatrics wards and 
the only child protection unit on the island, the number 
of cases by no mean represents the real size of the prob- 
lem. Undoubtedly, there are many cases seen in other 
medical settings and not referred to SMC. In addition, 
SMC is a tertiary care medical facility and severe cases 
are mainly referred there so these cases most likely rep- 
resent only the tip of the iceberg. 

In this study, despite the variation in the number 
of CSA cases from year to year, the trend shows an in- 
crease in cases from 31 per year in 2000 to 77 cases in 
2009. It is not clear if this rise in the number of cases 
is due to a genuine increase in the incidence of CSA 
cases or due to increased public and professional aware- 
ness and improved recognition and referral. It is most 
likely due to more than one factor. A similar increas- 
ing trend in the number of cases of child abuse and 
neglect is documented in other countries. A recent re- 
port from Morocco revealed a six-times increase in re- 
ported CSA in 2008 in comparison with 2007." The 
Moroccan study did not identify the exact cause(s) for 
such marked increase in the number of reported cases 
in one year. 

Similarly, three US national incidence studies of 
child abuse and neglect in 1979, 1986 and 1993 (NIS-1, 
2, 3) showed a relentless rise in the incidence of all forms 
of child maltreatment, but the fourth (2005) national 
incidence study of child abuse and neglect (NIS-4) 
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Table 1. Forms and presentations of child sexual abuse. 


Forms of abuse 
275 (62.5) 0 


Genital touching and fondling 

Sodomy 1710339 14130 
Vaginal penetration (218 females) 48 (22) 0:48 
Exposure to pornography 44 (10) 23:21 
Oral sex 41 (9) 25:16 
Taking photo of the child's genitalia 4(1) 0:4 

Presentations/findings Ci 

Non-specific erythema 96 (22) 23:73 
Over-sexualized behaviors | 75 (17) 35:40 
Hymnal rupture (218 females) . 35(16) 0:35 
Abnormal discharge 54012) 7:47 
Encopresis 40 (9) |. 8 
Bleeding 37 (8) 12:25 
Anal laxity 30(7) 24:6 
Anal tear 24(55) ^ 195 
Abrasions/lacerations 24 (5.5) 7:17 
Gonorrhea 9 (2) 6:3 
Pregnant (218 females) 9 (4) 0:9 





Total number of cases: 440, females: 218, males: 222 


showed a decline for the first time.? Between the third 
and fourth NIS, the estimated number of children who 
experienced endangerment standard sexual abuse de- 
creased by 40% in number and a 47% decline in rate. 

Another more recent study from the US has veri- 
fied these trends of decline in several types of child 
victimization that were reported significantly less often 
in 2008 than in 2003; this included physical assaults, 
sexual assaults, and peer and sibling victimizations, 
including physical bullying.” It appears that since the 
1990s the reported rates of physical and sexual abuse 
are declining in the United States and England. The 
reason for this trend is not well understood.” 

In this study children disclosed abuse in 2696 of the 
cases only. Considering the culture of secrecy and the 
dynamics of children disclosure, this low rate of disclo- 
sure is not surprising. Well established research across 
cultures documented that most victims of CSA never 
disclose abuse or recant. "^? Even after disclosure, CSA 
victims are known to be unwilling to report the abuse, 
especially in police interviews. In a study from Sweden, 
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children’s self-reports of the abuse were compared to 
videotapes of the incidents made by the lone perpe- 
trator. The study documented a significant tendency 
among the children to deny or belittle their experienc- 
es.^ In a more recent study of CSA, from Sweden as 
well, children reported to police significantly more neu- 
tral information from the abusive acts per se than sexual 
information. The children were also highly avoidant 
and, on several occasions, denied that (documented) 
sexual acts had occurred.” 

Another recent and more extensive review of current 
evidence from two main sources: retrospective accounts 
from adults reporting CSA experiences and studies of 
children undergoing forensic evaluation for CSA, sup- 
ported the notion that children often delay abuse dis- 


closure.” 


It is well recognized that disclosure is deter- 
mined by a complex interplay of factors related to child 
characteristics, family environment, community influ- 
ences, and cultural and societal attitudes." Therefore, 
children’s low disclosure is not surprising and this study 
is most likely to have uncovered the “tip of the iceberg” 
only and that most victims suffer behind closed doors 
and go unrecognized, and are never investigated or 
treated. Identifying the hurdles to disclosure and un- 
derrecognition and referral by professionals is essential 
in the quest to combat CSA. 

Male and female victims are almost equal in num- 
ber (50.5% and 49.5%, respectively). A similar observa- 
tion was made in a previous study in 2001 in Bahrain 
where males represented 55% of the victims of CSA.!° 
Age is a well known risk factor and is related differently 
to various types of abuse. In this study, primary school 
children (ages 6-12 years) are the main victims of CSA 
(60.5%). Preschoolers (less than 3 years old) and kin- 
dergarten (4-5 years old) were also subjected to CSA 
in 15% and 17% of cases, respectively. The number of 
younger children is most likely to be even higher than 
this, because in preverbal children the event is unlikely 
to be disclosed by the child or witnessed by another 
person. In addition, there is a high likelihood of the 
event slipping from the childs memory. This is well 
documented by sound research which has revealed 17 
years following the initial report of the abuse. Eighty of 
129 (62%) women recalled the victimization. 

In this study, health sector professionals recognized 
and referred 53% of the total cases. The referrals from 
public medical services were 51% and from private clin- 
ics and hospitals 2%, thus the ratio of referrals is 25:1. 
This does not reflect the difference in patient load be- 
tween the public and the private health sectors. Central 
Informatics Organization records indicate that atten- 
dance at government hospitals and health units versus 
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attendance at private hospitals is about 5:1 (4391000 
vs. 833 000).8 

Schools also recognized and referred only 2% of 
CSA cases, which contrasts sharply with the fact that 
schools have contact with over 71% of this study sample 
victims who were in kindergarten and above. This most 
likely reflects a failure in recognizing victims and /or un- 
willingness by school staff and teachers to refer victims 
of CSA. Both possibilities are worrisome and mandate 
attention of the concerned school authorities and calls 
for a mandatory reporting law. Educational institution 
response to cases of child abuse and neglect has been a 
subject of several research reports. An Australian study 
looked at the influence in multiple cases of teacher and 
school characteristics on 254 primary school teachers’ 
propensity to detect and report CAN. Case character- 
istics (type, frequency and severity of abuse) were found 
to exert the strongest influence on detecting and report- 
ing tendency. At the teacher level, mandatory reporting 
obligations were found to be the strongest and most sig- 
nificant predictor of reporting. Another study of 480 
teachers from Ohio in the US found that teachers use 
professional discretion in making judgments about the 
recognition and reporting of child abuse and that their 
use of discretion is more likely to result in underreport- 
ing than overreporting.* Therefore, based on this study 
and our research data, it seems that improving teacher 
skills in identifying CSA indicators and mandatory 
reporting are important steps in improving the rate of 
recognition and referral of CSA cases. 

BCCP was established in May 2007 (equivalent to 
1.5 years of this study period). However, BCCP rec- 
ognized and referred 17% of the study children. This 
is a testimony of the positive role played by BCCP in 
recognizing and responding to child abuse and neglect 
victims in Bahrain. As is well documented in many 
other studies, most of the events of CSA (68%) were 
committed in familiar places which are supposed to be 
a safe refuge for children such as family homes, schools, 
and mosques. 

Like many other studies, genital touching and fon- 
dling (62.5%) was the most common form of CSA and 
followed by sodomy in 39% of the children. Similarly, 
the Canadian incidence study revealed that touching 
and fondling of the genitals was the most common 
form of substantiated sexual abuse (68%). Using stan- 
dard culture techniques, gonorrhea was documented 
in 9 (2%) of the total cases. Despite some of the de- 
bate about the modes of transmission of genital gonor- 
rhoea, so far no case of non-sexual transmission could 
Despite the fact that 22% of females 
disclosed vaginal penetration, only 16% showed abnor- 
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mal hymenal findings. This is well documented in sev- 
eral studies which showed that genital injuries generally 
heal rapidly and most heal without residua and that 
except for deep lacerations and hymenal injuries, there 
is no scarring or evidence of trauma in most children. 
Another recent systematic review of published reports 
on genital findings in prepubertal girls with and with- 
out a history of sexual abuse indicated that posterior 
hymenal perforations, transections, and deep notches 
are consistent with sexual contact and essentially are 
never seen in non-abused girls. 

The divorce rate among 19% of the childrens parents 
is slightly higher than the rate among the general popula- 
tion of Bahrain, which is estimated to be 15%.'° The un- 
employment rate among the fathers of abused children of 
596 is higher than the official estimate of unemployment 
rate among the general population of 3.696 with females 
representing 75% and males 25% of the unemployed." 
In addition, low socio-economic status is overrepresent- 
ed among families in this study (47%). Nonetheless 5% 
and 3496 of the parents are of high and moderate socio- 
economic status, respectively. These observations reflect 
that although lower socio-economic status might put 
children at higher risk of CSA, higher socio-economic 
status does not guarantee the child's safety. The rate of 
illiteracy among fathers and mothers was much higher 
than the rate of adult illiteracy rate among the adult 
general population of Bahrain.” All children received 
medical care (95%), surgical treatment (2%), psychiatric 
referral (77%) and social intervention (82%) as needed. 
In part, this is due to the fact that health care facilities are 
accessible to 100% of the population. Although referral 
to police occurred in 56% of cases and public prosecution 
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in 31% of the cases only 8% reached the court and the 
outcome of those cases is unknown. 

In general, health professionals are the main source 
of CSA case recognition and referral. Although child 
abuse and neglect has been recognized by novelists and 
writers from the time of antiquity, the first full scientific 
reports about child abuse and neglect were documented 
and published by physicians in medical literature more 
than 200 years ago." In addition, health profession- 
als and services are more easily accessible by the general 
public than other disciplines. The main limitation of 
this study is that it is based on reported cases of child 
abuse and neglect to health services. This will invariably 
lead to underestimation of the size of the problem in 
and overestimate the severity of cases in the community. 

In conclusion, this study is the largest case series 
about reported CSA in Bahrain and it revealed a steady 
increase in the number of cases. Children disclosed abuse 
in 26% of cases and this study is most likely to have only 
uncovered the “tip of the iceberg’. Although, most chil- 
dren came from a lower socio-economic class, a higher 
socio-economic status does not guarantee the child's 
safety. The parental illiteracy rate is higher than the gen- 
eral population. Children in the age range of 6-12 years 
are the main victims (60.596). The main source of CSA 
recognition and referral is the health sector (53%) and 
the lowest referrals are from schools (296). Improving 
the skills of professionals in identifying CSA indicators 
and a mandatory reporting law might be needed to im- 
prove the rate of recognition and referral of CSA cases. 
Further, general population-based surveys are needed to 
determine more accurately the scope of CSA and risk 
and protective factors in the family and community. 
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BACKGROUND AND OBJECTIVES: We investigated the efficacy of pleural drainage with the use of different 
chest tube methods in patients after coronary artery bypass graft (CABG) surgery. 

DESIGN AND SETTING: Prospective randomized study of 60 patients undergoing elective on-pump single 
CABG surgery. 

PATIENTS AND METHODS: The left internal mammary arterial grafts were harvested from all patients. The 
patients were separated into three groups: In one group (IC6, n=20), pleural tubes were inserted through the 
sixth intercostal space at the midaxillary line; in the second group (SX-r, n=20), rigid straight pleural tubes were 
inserted from the mediastinum through the subxiphoid area; and in the third group (SX-s, n=20), soft curved 
drainage tubes were inserted from the mediastinum through the subxiphoid area. The residual pleural effusion 
was examined by multislice CT scans within 8 hours of removal of the drainage tubes. Pain was evaluated ac- 
cording to standard methods. 

RESULTS: The groups did not differ with respect to volume of residual pleural effusion (P>.05). The IC6 group 
had a higher mean pain score than the other two groups (P<.05), whose mean pain scores did not differ signifi- 
cantly from each other (P>.05). IC6 group patients had a higher requirement for analgesics. The rate of atelec- 
tasis was higher in group IC6 (P<.05). 

CONCLUSION: CT scans revealed that different chest tube insertion sites have the same efficiency for draining 
of pleural effusion, although drainage tubes inserted through the thoracic cage may result in more severe pain. 





neffective homoeostasis control, fibrinolysis, in- 

sufficiency in lymphatic drainage, pericardial in- 

flammation, postpericardiotomy syndrome,' and 
left internal mammary artery (LIMA) harvesting 
with pleurotomy lead to pleural and pericardial effu- 
sions after coronary artery bypass grafting (CABG) 
surgery? Hematomas of the mediastinum or thorax 
must be drained efficiently to reduce mortality and 
morbidity rates. Drainage of the pleural space and me- 
diastinum after cardiac surgery is routinely achieved 
with rigid, wide-bore plastic drains. Although these 
drains are effective, they are also painful, particularly 
during removal.* The presence of a pleural drain con- 
tributes to the postoperative discomfort of patients 
and can be an additional factor in the deterioration of 
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their respiratory ability. The insertion of an intercos- 
tal pleural drain causes additional injury to the tho- 
rax, as it becomes necessary to perforate intercostal 
muscles and the parietal pleura, which also interferes 
with respiratory movements. Consequently, the loca- 
tion of the pleural drain might have an influence on 
the discomfort suffered by the patient and on the de- 
gree of alteration of pulmonary function.’ Previous 
studies have examined the efficiency of pleural drain- 
age with different methods, such as daily chest x-rays 
(CXRs)," thoracic ultrasonography (USG) and 
echocardiography (ECHO);** however, no study 
has demonstrated reliably that any means of pleural 
drainage is superior. In this prospective, randomized 
trial, we compared the efficacy of chest tubes across 
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two sites (intercostal vs. subxyphoid) and two tube 
types (straight rigid vs. soft curved) with the use of 
computed tomography (CT) scans. 


PATIENTS AND METHODS 


After approval was obtained from the local ethics com- 
mittee and informed consent obtained from each pa- 
tient, 60 patients who subsequently underwent elective 
single CABG procedures were enrolled into this study. 
Left internal mammary artery (LIMA) grafts were used 
in all patients. Re-do and emergency cases were exclud- 
ed, as were any patients who had coagulation dysfunc- 
tion. 

Standardized techniques were used for anesthesia 
and cardiopulmonary bypass (CPB). Anesthetic pre- 
medication included midazolam (0.05 mg/kg) and 
scopolamine (0.5 mg) administered intramuscularly. 
Anesthesia induction was to be used with propofol (1.5 
mg/kg), fentanyl (15 pg/kg) and pancuronium (0.1 
mg/kg) and maintained with propofol (1 mg/kg/h), 
fentanyl (7 ug/kg/h) and sevoflurane. Drainage tube 
insertion sites were selected by surgeon preference. 
Patients were separated into three groups according 
to their drainage tube insertion sites and tube types: 
In one group (IC6, n=20), rigid pleural drainage tubes 
were inserted through the sixth intercostal space at the 
midaxillary line; in the second group (SX-r, n=20), 
rigid pleural drainage tubes were inserted through the 
subxiphoid route. In the third group (SX-s, n=20), soft 
curved pleural drainage tubes were inserted through the 
subxiphoid area. The drainage tubes were placed into 
the costovertebral sinus in the SX-r and SX-s groups. 
In all patients, 36 F drainage tubes without heparin 
coating and an underwater seal were used, and the tubes 
were placed on continuous suction (5-10 cm H,O). The 
total and daily drainage volumes, blood transfusion vol- 
umes, pleural effusion volumes, pain scores and timing 
of drain removal were recorded and compared between 
the three groups. 

Drainage tubes were removed when the drainage 
output declined to «25 mL/h and the macroscopic 
appearance of the drainage fluid had changed from 
heavily blood-stained to serosanguinous. À thoracic 
CT scan was performed within 8 hours of the removal 
of drainage tubes. All CT scans were evaluated by the 
same radiologist, and the residual pleural effusion vol- 
umes were measured for each patient. Spiral CT scans 
were performed as 5-mm-long, 3-mm-wide cross sec- 
tions with a single breath hold by a Sensatin-16 scan- 
ner (Siemens, Germany). Axial, sagittal and coronal 
planes were examined on a Siemens Navigator. The 
volume of the residual pleural effusion and atelectasis 
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were measured automatically with a freehand volume 
programmer. 

The sensation and severity of pain were assessed 
according to standard techniques in each patient dur- 
ing the postoperative period and during the removal 
of drains. The pain quality and intensity were assessed 
routinely by self-reporting using a visual analog scale 
(VAS). They were quantified with a modified standard 
score (O=no pain to 10=unbearable pain).° Local anes- 
thetics were not used intercostally, and epidurals were 
not used. 

Continuous variables were reported as means 
and standard deviation (SD) in the tables and text. 
Categorical variables were compared using the X? test 
and reported as percentages. The distribution of contin- 
uous variables was checked using the one-way ANOVA 
and post hoc Tukey test. All P values less than .05 were 
considered to be statistically significant. 


RESULTS 

Demographic characteristics, concomitant diseases and 
baseline clinical and laboratory data were similar among 
the three groups (Table 1). The cross-clamp durations, 
cardiopulmonary bypass durations, number of grafts 
per case, and conduit types are shown in Table 2. There 
were no statistically significant group differences with 
regard to intraoperative parameters. 

The mean pain score was higher in the IC6 group 
than in the SX-r and SX-s groups in the postoperative 
period and during removal of the drain (P«.05 for all 
comparisons). Analgesic demand was also higher in the 
IC6 group than in the other groups. The prevalence of 
atelectasis was found to be lower in the SX-r and SX-s 
groups than in the IC6 group. There were no group 
differences in the volume of residual pleural effusions 


(P>.05; Table 3). 


DISCUSSION 
Mediastinal and pleural effusions or hematomas occur 
in the mediastinum or pleural spaces in the early post- 
operative period after CABG surgery. The incidence of 
pleural effusion is higher in patients who receive LIMA 
grafts than in those who receive saphenous grafts. 
Pleural effusions may occur due to insufficiency of lym- 
phatic drainage, inflammation of the pericardium, post- 
pericardiotomy syndrome? and harvesting of the LIMA 
via a pleurotomy.?? To evacuate the effusion, a pleural 
drain must be inserted through the mediastinum or di- 
rectly through the intercostal muscles. 

Post-CABG pleural effusions have been examined by 
different diagnostic tools, such as daily CXRs, thoracic 
USG and ECHO.“ USG and ECHO could lead to 
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false-negative results on the existence of pleural effusion, 
and there are certain intrinsic difficulties involved with 
the use of these imaging modalities for the measurement 
of pleural effusion volume. Effusions that are located in 
the medial or paravertebral parts of the thoracic cavity 
are particularly sensitive to such difficulties. Effusions in 
the upper chest cavity can also at times be very difficult 
to measure when the patient is in the supine position. In 
USG and ECHO examinations, there are also limita- 
tions in finding the effusion in specific anatomical sites 
due to non-solid, air-contained organs sitting anterior 
to the effusion. CT examinations could eliminate these 
limitations by identifying otherwise hidden collections 
and give more accurate assessments of the volumes of re- 
sidual pleural effusion. Additionally, the duration of CT 
scanning is shorter than that of the other imaging mo- 
dalities. In our study, CT scans were performed within 
8 hours of the drain removal to prevent misjudgment of 
the cause of pleural effusion. There were no statistically 
significant relationships between drain insertion site and 
residual pleural effusion volume. Thoracentesis was not 
required in any patient after drain removal (Table 3). 

There is not yet a clear consensus as to how the vari- 
ous drain insertion sites compare to one another with 
respect to efficacy or patient comfort during the post- 
operative period. Previous studies have mostly analyzed 
the relationship between the site of drains and pulmo- 
nary function by using CXR imaging." Patients 
who undergo a median sternotomy may have moderate 
postoperative pain due to the surgery, and additional 
intercostal and periosteal nerve irritation may occur as 
a result of respiratory movements." Drains that were 
inserted through the intercostal muscles caused more 
pain than the subxiphoid drains, and respiratory physio- 
therapy was more difficult to carry out in these patients 
during the early postoperative period." In the current 
study, our findings regarding the relationship between 
pain and chest tube insertion site were similar to those 
found in the literature. We noted a significant associa- 
tion between increased pain and insertion site (P<.01, 
Table 3). 

Although pain is not the only parameter that ad- 
versely affects pulmonary function and the cough reflex, 
its importance in patient comfort and its association 
with increased risk of atelectasis make it an important 
consideration. In our study, postoperative atelectasis 
was observed in a total of 6 patients (1096), including 
5 (896) in the IC6 group and 1 (296) in the SX-r group 
( Table 3). Airway clearing was performed by bronchos- 
copy in these patients because of excessive pulmonary 
secretions. It is noteworthy that the 5 patients in the IC6 
group who developed postoperative atelectasis had no 
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Table 1. Preoperative characteristics of patients. 


Mean age (SD) 57.3(11) 59.3 (6.3) heed 876 
Gender, n (96) 10 (50) 8 (40) 4 (20) .199 


Diabetes T 
mellitus, n (%) 14 (70) 8 (40) 12 (60) 273 


M 14 (70) 16 (80) 16 (80) .596 


COPD, n (96) 6 (30) 2 (10) 4(20) 498 


Mean body 
mass index 255(45) 268(33) 27.3 (2.5) 558 
(SD) 


Ejection 
fraction <50%, 7 (35) 10 (50) 11 (55) All 
n (96) 


Mean platelet 


Mean Psp) 251 (92) 30096) 250070) 398 


COPD: chronic obstructive pulmonary disease 
Table 2. Intraoperative data of patients. 


Mean grafts per , 
patient (SD) 24(1.1) 25(05) 28(11) 662 


Graft types 


Internal 
mammary 20 20 20 


arte 
bi 422 
Radial artery 2 1 1 


Saphenous vein 25 29 34 


Mean CPB time 
(SD) 


Mean cross 
clamp time (SD) 


70.3(10.5) 84.6(21.5) 84.4(307) 422 


47.8 (7.8) 51.1 (10.6) 50.7 (20.7) .885 


Mean duration of 


operation (h) (SD) 3.5 (0.2) 3.7 (0.3)  36(02)  .753 


CPB: cardiopulmonary bypass 


preoperative respiratory diseases; it can be deduced that 
their increased pain levels due to the intercostal pleural 
drain were directly responsible for their atelectasis prior 
to the removal of the drain. The IC6 group patients 
had a higher demand for analgesia. Analgesics can have 
secondary effects, such as vomiting, lack of secretion, 
sedation, urinary retention and cardiac and respiratory 
depression." 

We used rigid straight or soft curved drains to insert 
through the subxiphoid region. Contrary to the straight 
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Table 3. Postoperative data of patients. 


s 943.8 977.8 
24-h drainage (cc) (278.3) 825 (233) (2152) NS 
1 1000 998.8 1111 
Total drainage (cc) (281.6) (2549) (2826) NS 
; DU 176 174 
Platelet count x10 (64.6) (72.9) (53.5) NS 
BI : 437 
ood transfusion (5) 3(.1 3.66 (1) NS 
Pain score 2.6 (1.2) 12(08) 13(08) 0.01 
Time of drain 28.3 
removal (h) (8.7) 251165) 9182 " 
Residual thoracic 47.6 49.8 53.5 NS 
volume (cc) (37.9) (29.3) (14.8) 
Atelectasia 5 (25) 1 (5) 1 005 


prevalence, n (%) 
———————— ÉL OM 


Values are mean (standard deviation), unless otherwise noted. NS: not significant. 


drain, curved drains are easily placed into the costover- 
tebral sinus and are not displaced by respiratory move- 
ment. It was hypothesized that the curved drain would 
evacuate the pleural effusion in the costovertebral sinus 
more easily. However, we found that evacuation of pleu- 
ral effusion and pain levels were similar between patients 
in whom a soft curved drain was used and in those in 
whom a rigid straight drain was used. 

In our opinion, the substernal position is much 
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safer than the intercostal approach, given the risk of 
hemorrhage due to injury to the intercostal artery 
and the possibility of parietal pleura and intercostal 
muscle injuries.^!* Two patients in the IC6 group had 
local infections around the drain insertion sites; both 
of these patients were females with body mass indexes 
greater than 30. These local infections may have oc- 
curred due to their obesity, as well as the intercostal 
site of drain insertion. In particular, large volumes of 
breast tissue may come into contact with the drain 
insertion site more easily, leading to maceration and 
bacterial invasion. 

This study had several limitations. Firstly, the sample 
size was relatively small. Although prospective random- 
ized studies have valuable scientific results, small sample 
sizes can lead to type II statistical errors. However, even 
a small sample size can give a suggestion as to the efficacy 
of the different drainage types and sites. Secondly, the 
measurement of pleural residual volumes with CT scan- 
ning is a costly method. Therefore, it was not possible to 
recruit a large patient group because of the cost. Thirdly, 
this imaging modality gives a higher radiation dose to 
patients. 

In conclusion, the subxiphoid route of pleural drain 
insertion was as effective and safe for the evacuation of 
post-CABG pleural effusions as intercostal drains. Pain 
scores were lower in the patients with subxiphoid drains, 
and the analgesic demands in these patients were also 
lower than those in patients who received intercostal 
drains. 
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BACKGROUND AND OBJECTIVES: The most frequent procedures performed on women with abnormal uterine 
bleeding are 2D and 3D ultrasound. The most common accepted approach for the management of abnormal 
uterine bleeding is 2D TV scan followed by therapeutic hysteroscopy. The purpose of this prospective study was 
to assess whether 3D saline infusion sonohysterography (3D SIS) could replace diagnostic hysteroscopy (DH) for 
the diagnosis of endometrial pathology, in patients with abnormal uterine bleeding. 

DESIGN AND SETTING: A prospective study in the ultrasound department of the Women’s Specialized Hospital, 
King Fahad Medical City, Riyadh, Saudi Arabia from January 2008 to February 2010. 

PATIENTS AND METHODS: One hundred and one patients with abnormal uterine bleeding, suspected to have 
endometrial abnormality by 2D and 3D transvaginal scan, were prospectively studied. Of these, 55 patients had 
undergone both 3D SIS and DH, followed by verification of results with histopathology. 

RESULTS: Upon comparison of 3D SIS and DH individually with histopathology, specificity and sensitivity for 
3D SIS were 67% and 100%, respectively, and for hysteroscopy 67% and 98%, respectively. In addition, the 
positive predictive value and negative predictive value were 98% and 100%, respectively, for 3D SIS, while for 
DH they were 98% and 67%, respectively. 

CONCLUSION: 3D SIS is a safe alternative to hysteroscopy. However, larger randomized controlled trials should 
be conducted to ascertain the validity and reliability of this advantageous, less-invasive procedure, for women 


with abnormal uterine bleeding, who require evaluation of the endometrial cavity. 








bnormal uterine bleeding (AUB) is one of the 

most common reasons for women seeking 

gynecological advice. Other than dysfunc- 
tional uterine bleeding (DUB), intrauterine abnor- 
malities are the leading cause of AUB. More than 40% 
of affected women with AUB are reported to have in- 
trauterine abnormalities.^ The most common anatomi- 
cal causes of AUB in women are submucosal fibroids, 
endometrial polyps, and endometrial hyperplasia.’ As 
10% to 15% of postmenopausal vaginal bleeding is due 
to endometrial cancer, a thorough investigation should 
be carried out to evaluate these symptoms.’ The most 
frequent procedure performed on women with abnor- 
mal uterine bleeding is 2D and 3D ultrasound.'*” For 
many years the most common accepted approach for 
the management of abnormal uterine bleeding has 
been the 2D TV scan followed by therapeutic hyster- 
oscopy combined with a histological examination of 
the obtained specimen. 
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Transvaginal sonography (TVS) is used as an initial 
investigation because it is easy, rapid and cost effective, 
but it is unable to differentiate intrauterine pathology 
with complete certainty.’ The gold standard for diag- 
nosis of intrauterine abnormalities is diagnostic hys- 
teroscopy combined with a histological examination of 


endometrial aspiration or biopsy.'?°?!? 


Hysteroscopy 
is invasive, reasonably expensive, time consuming, and 
involves general anesthesia.” Hysteroscopy is also as- 
sociated with risks like uterine perforation and ascend- 
ing genitourinary infection. ^? 

Three-dimensional saline infusion sonography (3D 
SIS) in comparison to hysteroscopy is less invasive, 
cheaper, and does not require general anesthesia." 
3D SIS reliably evaluates uterine contour, adhesions, 
and focal pathologies.’ Furthermore, in 3D SIS, after 
distending the cavity with saline, there is clear visu- 
alization of the inner surface of both sides of the en- 


dometrium.?? Focal and diffuse abnormalities can be 
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distinguished, and in most cases an endometrial pol- 
yp can be differentiated from the submucous fibroid 
based on the imaging characteristics.*” The polyps are 
typically round in shape, smooth in outline, and are 
generally echogenic, compared to the endometrium or 
are isoechoic to it. The underlying endometrial-myo- 
metrial interface is preserved (Figures 1, 2).^? The 
presence of a vascular pedicle has a positive predictive 
value of up to 81.3%.* Fibroids are more inhomoge- 
neous, hypoechoic, and there is a loss of endometri- 
al-myometrial interface. The percentage of the intra- 


cavitary portions of the submucous fibroids can be 


assessed by 3D SIS (Figure 3). In addition, the sub- 





Figure 1. Saline infusion sonography demonstrating posterior wall 
uterine polyp, protruding into the cavity, measuring 15x10 mm. 





Figure 2. Saline infusion sonography demonstrating a 13x11 mm 
uterine polyp arising from the left fundal uterine wall. 
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mucous fibroids can be differentiated from the intra- 
mural fibroids that are distorting the cavity (Figure 4). 
Thus by distending the inner walls of the endometri- 
um, focal and diffuse lesions can be identified, along 
with the location and size of the pathology, with rea- 
sonable accuracy.?*!° 

3D SIS is easily accepted by most patients as an 
outpatient procedure, Complications are rare with 
3D SIS. The patient may experience anxiety, discom- 
fort, and mild lower abdominal cramps during balloon 
inflation and instillation of saline. However, the symp- 


toms abate soon after the end of the procedure. ^? 


Vaginal spotting may also occur for one or two days 





Figure 3. Saline infusion sonography demonstrating a 30x30 mm 
intrcavitary uterine fibroid, protruding from the fundus. 





Figure 4. Saline infusion sonography demonstrating a 34x35 mm 
intramural fibroid distorting the cavity. 
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after the procedure. Only 1% to 2% infection was re- 
ported, mostly as endometritis.” 

The procedure is usually well-tolerated.” The pur- 
pose of the study was to assess whether three-dimen- 
sional saline infusion sonohysterography (3D SIS) 
can replace diagnostic hysteroscopy (DH) for the di- 
agnosis of endometrial pathology in patients with ab- 
normal uterine bleeding. 


PATIENTS AND METHODS 

A prospective study was conducted in the Ultrasound 
Department, of the Women's Specialized Hospital, 
King Fahad Medical City, a tertiary care hospital 
between January 2008 and February 2010. Data ac- 
quired included TVS, SIS, hysteroscopy, and histo- 
pathogy results. In addition, patient age, and duration 
and description of AUB were also noted. 

The study was approved by the institutional review 
board (IRB). The study group included both women 
in their reproductive age and postmenopausal women 
who had irregular or excessive uterine bleeding, along 
with abnormal endometrial lining on transvaginal 2D 
and 3D ultrasound. Women with bleeding due to 
pregnancy or pelvic infections were excluded. All pa- 
tients were offered 3D SIS and were further offered 
hysteroscopy after completion of 3D SIS. 

3D SIS was performed on cycle day 5 to day 10 
post menses. This was recommended to prevent abor- 
tion of an early pregnancy and also to minimize con- 
fusion of a thickened secretory endometrium of the 
second half of the cycle. If the bleeding was irregular, 
the examination could be performed after a negative 
pregnancy test. Bleeding was not a contraindication 
to perform 3D SIS; however, it was avoided whenever 
possible, as the blood clot could give false positive re- 
sults. No prophylactic antibiotics or analgesics were 
used at our institute. Written informed consent was 
taken and the risks for 3D SIS were discussed with 
the patient before the procedure. All cases were per- 
formed on the same machine by a single experienced 
and expert operator. 

To perform 3D SIS, the patient is placed in the dor- 
sal lithotomy position, a sterile bivalve vaginal speculum 
is used, and the cervix is visualized and cleaned with 
povidone-iodine (Betadine). A single lumen, 5 French 
H/S elliptoshpere catheter (Ackrad Labs, Cooper 
Surgical, Berlin, Germany) is then introduced through 
the cervix and into the uterine cavity. The balloon is in- 
flated to fix the catheter into the cavity, as this provides 
stable filling and minimal backflow of saline. After this, 
10 mL to 15 mL saline is instilled into the uterine cavity 
resulting in distention of the uterine cavity. The mean 
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time required for the procedure is about 10 minutes. 
The speculum is removed and a 3D transvaginal scan 
is performed by a high frequency (7 MHZ) 3D trans- 
vaginal transducer (Philips iU22 Ultrasound System, 
USA). A 3D ultrasound is generated by the automatic 
sweep of the transducer, to calculate the volume where 
multiple sagittal and coronal images of the endometri- 
um are taken. The use of 3D SIS involves acquisition of 
data volume, which is then digitally stored in orthogo- 
nal planes for subsequent analysis. It can also be stud- 
ied at length at a latter time for endometrial pathology. 
The addition of 3D US makes the examination rapid, 
enhances visualization and illustrates a more detailed 
pathology of the endometrial cavity. On the other hand 
the hysteroscopy recorded data cannot be modified af- 
ter the procedure and final diagnosis is determined by 
the initial findings at the time of the procedure. Data 
collection was completed and data analysis was done 


using SPSS software (Chicago, IL, USA). 


RESULTS 
Of 101 patients with abnormal uterine bleeding, 43 
(43%) patients had menorrhagia, 37 patients (37%) 
had irregular bleeding, 12 patients (1296) had peri- 
menopausal bleeding, and nine patients (9%) had 
postmenopausal bleeding. The mean age (standard de- 
viation) was 44 (8.8) years. Transvaginal 2D and 3D 
scan in these 101 patients revealed homogenous en- 
dometrial thickness in six patients (696) and inhomo- 
geneous endometrial thickness in nine patients (9%). 
Polyps were seen in 51 patients (50%), submucosal 
fibroids in 28 patients (28%), and a normal cavity in 
seven patients (7%). 

3D SIS was attempted in these 101 patients re- 
vealing homogenous endometrial thickness in three 
patients (3%) and inhomogeneous endometrial thick- 
ness in four patients (4%). Polyps were seen in 60 
patients (59%), submucosal fibroids in 17 patients 
(17%), a normal cavity in eight patients (8%), a dis- 
torted cavity in three patients (3%), and 3D SIS was 
not done in six patients (6%). Among these six pa- 
tients, we were unable to introduce the catheter in 
three patients (3%) due to cervical stenosis, one (1%) 


Table 1. Test validation between saline infusion sonohysterography (SIS) and 
hysteroscopy. 





SIS 100% 


Hysteroscopy 


390 


original article 


i 


SONOHYSTEROGRAPHY VS. HYSTEROSCOPY 


Table 2. Comparison of saline infusion sonohysterography (SIS) with pathological findings. 


Normal endometrium 2 
Polyps 1 39 
Submucosal fibroid 


Total 3 39 


Table 3. Comparison of hysteroscopy with pathological findings. 


Normal endometrium 2 1 
Polyp 1 37 
Submucosal fibroid 1 
Total 3 39 


patient refused 3D SIS, one (196) had marked vaginal 
adhesions, and one (196) had a large cervical polyp ob- 
scuring the external os. 

Hysteroscopy was done in 58 (57%) patients, 12 
(12%) patients were lost to follow-up, in 13 (13%) 
patients hysteroscopy was not required, as the endo- 
metrial sampling results were normal, hysterectomy 
was performed in two (296), and 16 patients were 
awaiting hysteroscopy. Of the 58 patients in whom 
hysteroscopy was performed, normal cavities were 
found in three patients (396), endometrial polyps in 
40 patients (39%), submucous fibroids in 13 patients 
(13%), a distorted cavity in one (1%) patient, and 
thickened endometrium in one patient (1%). Of these 
58 patients we were unable to perform 3D SIS in two 
patients and a sample for histopathology could not be 
obtained in one, due to distorted endometrial cavity. 
Thus, there were a total of 55 patients, who had both 
3D SIS and hysteroscopy and the results were verified 
by histopathology. 

Histopathology results were collected in 59 patients. 
The histopathology results were obtained by curetting 
the endometrium during hysteroscopy in 57 patients 
and by hysterectomy in two patients. Proliferative en- 
dometrium was found in 4 patient (7%), endometrial 
polyp in 39 patients (66%), submucous fibroids in 14 
patients (24%), and hyperplasia in 2 patients. Of the 39 
polyps confirmed by histopathology, 2 (5%) were found 
to be adenomcarcinoma of the uterus. The histopathol- 
ogy results were then individually compared with the 
3D SIS and hysteroscopy results (Table 1). 


2 

2 42 
11 11 

2 11 55 


3 

2 40 
11 12 

2 11 55 


Forty-two 3D SIS results were categorized as polyps 
and 41 were confirmed by histopathology. Although, 
during hysteroscopy, 40 polyps were identified, 39 were 
confirmed by histopathology and one result came as 
normal endometrium. One polyp was missed by hys- 
teroscopy. Submucosal fibroids were confirmed in 11 
of 55 patients by histopathology. 3D SIS identified all 
11 cases accurately, Hysteroscopy identified 12 cases 
of submucous fibroids in total, of which 11 were con- 
firmed by histopathology and one submucous fibroid 
result came as a polyp (Tables 2, 3). 

No infection occurred in any of the patients at our 
institute, thus it is indicating a very safe procedure. 


DISCUSSION 

Abnormal uterine bleeding is a very common symp- 
tom in women of all ages. Its management is a sig- 
nificant financial burden on healthcare resources. For 
patients with AUB, 2D and 3D US is performed as 
an initial investigation. If the endometrium is found to 
be normal, <5 mm in postmenopausal women or <16 
mm in a premenopausal patient, a clinical evaluation 
is made. 

In cases where TVS demonstrates an abnormal en- 
dometrial thickness or if TVS is suboptimal, 3D SIS 
or hysteroscopy is performed. 3D SIS is also recom- 
mended in patients with normal TVS who are unre- 
sponsive to medical management. Evaluation of AUB 
is of special importance in postmenopausal women, 
because of the high prevalence of endometrial cancer 
in these women.” Ninety-five percent of women with 
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endometrial cancer present with postmenopausal 
bleeding. 

Various investigation modalities are adopted to 
distinguish between the functional causes and organic 
causes of AUB, such as, polyps, uterine fibroids, endo- 
metrial hyperplasia, and endometrial cancer. It is im- 
portant to find the underlying cause, as management 
of the organic causes is surgical, while the functional 
causes are treated medically. Information about the 
type of lesion, location, and extent of involvement of 
the myometrium facilitates the management decision 
and selection of the surgical procedure.*? 

Hysteroscopy is widely available and is a reliable 
method for investigating women with AUB. It allows 
for direct visualization of the endometrial cavity, with 
accurate assessment of intracavitary lesions,” and 
thus, accurate removal of lesions such as polyps and 
submucosal fibroids.?? However, it provides limited 
assessment with regard to the myometrial extension 
of the fibroid.’ Both 3D SIS and DH have excel- 
lent diagnostic accuracy in diagnosing submucous 
fibroids, polyps, and endometrial hyperplasia. In 
our study, 3D SIS proved to be equal to DH, as de- 
termined by the gold standard, histopathology. The 
sensitivity and specificity of 3D SIS were found to be 
slightly superior to DH. In addition SIS effectively 
differentiated polyps from submucosal fibroids. There 
was 100% accuracy in detecting submucosal fibroids 
by SIS in comparison to 91.6% detection by DH. 
Regarding polyps the accuracy of detection was found 
to be equal, which was 97.6% and 97.5% for SIS and 
DH, respectively. 

Considering the accuracy, convenience, time, and 
cost-effectiveness, 3D SIS should replace DH as an 
initial investigation in women with AUB. Salim et al, 
published a prospective double blind study in which 
he evaluated the European Society classification of 
submucosal fibroid with 3D SIS results. Their results 
were further compared with the findings from DH. 
They concluded thar there was good agreement be- 
tween 3D SIS and DH for classification of submu- 
cosal fibroids.” Salim et al was mentioned that a new 
classification of submucosal fibroids by 3D SIS was 
required, which might improve the preoperative se- 
lection of patients that are suitable for hysteroscopy. 
For the assessment of a submucosal fibroid, 3D SIS 
and magnetic resonance imaging (MRI) were found 
to be superior to hysteroscopy.? Glanc reported a 
similar performance of both 3D SIS and DH as 
investigation tools in premenopausal women with 
AUB, with a sensitivity and specificity of 9596 and 
8856, respectively, for 3D SIS, and 9696 and 9096 for 
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hysteroscopy? In another study by Erdem et al, the 
sensitivity and specificity by 3D SIS in the diagnosis 
of an endometrial polyp were 100% and 91.8%, re- 
spectively, and in the diagnosis of fibroids were 9596 
and 100%, respectively? Ryu et al, also supported 
the accuracy of 3D SIS in diagnosing the endome- 
trial pathology, giving a sensitivity and specificity of 
95.196 and 83.3%, respectively? Thus, many studies 
have proved combined TVS and 3D SIS to be more 
accurate and cost-effective than hysteroscopy.”” 

Concerns have been raised about hysteroscopy be- 
ing not only an expensive and invasive procedure, but 
unnecessary in 50% of the women who had normal 
findings, suggesting 3D SIS as an initial alternative 
approach in investigating women with AUB.*! 

In a meta-analysis, a total of 2228 procedures were 
reviewed that compared 3D SIS with hysteroscopy or 
hysterectomy. The pooled sensitivity of 3D SIS for 
evaluating uterine cavity was 0.95 (95% confidence 
interval [CI], 0.93—0.97), and the pooled specificity 
was 0.88 (9596 CI, 0.85—0.92). 'This meta analysis 
suggested that SIS was an accurate means of evaluat- 
ing the endometrial cavity in pre- and postmenopausal 
women with AUB." The procedure (3D SIS) when 
combined with aspiration biopsy could become the 
standard means of evaluating the uterine cavity in 
both pre- and postmenopausal women.” 

There could be significant cost savings if 3D SIS 
combined with guided biopsy replaces diagnostic hys- 
teroscopy.”"! Hysteroscopy cannot be used as a first- 
line test in all women with AUB, because it is inva- 
sive and expensive. However, 3D SIS when combined 
with TVS can be a reliable, first-line investigation 
procedure in women with AUB*5, as it is rapid, cost- 
effective, and is relatively safe? In a prospective study 
by Bonnamy et al., the performance of 3D SIS prior 
to any surgical intervention avoided 3096 of DH and 
indicated unnecessary operative hysteroscopies that 
could have been hysterectomies.? 

The high diagnostic accuracy of 3D SIS has been 
supported by many recent articles and it has been con- 
cluded that 3D SIS can replace DH. It is now widely 
accepted that 3D SIS is the method of choice for the 
evaluation of endometrial pathology’ and after 3D 
SIS, the patient can be directed to the appropriate 
therapeutic option. As a result, hysteroscopy should 
no longer be considered as an initial diagnostic mo- 
dality for evaluating women with AUB. Hysteroscopy 
should be reserved for cases where an intrauterine le- 
sion has already been diagnosed on 3D SIS or when 
3D SIS is inconclusive. In the future, 3D SIS can be 
combined with guided endometrial biopsies, which 
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will further increase the sensitivity and specificity of 
the procedure. The new technique of ultrasound-guid- 
ed biopsies has promising results. ^! 

In summary, 3D SIS is rapid, safe, highly effective, 
painless, and a less invasive method in comparison to 
hysteroscopy. 3D SIS can be used as a first-line diag- 
nostic approach in patients with AUB. 
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BACKGROUND AND OBJECTIVES: The number of breast cancer in women has increased dramatically in 
Tunisia. The cause is perceived to stem from adaptation to a westernized life style which increases body mass 
index (BMI). This study aimed to investigate the association between BMI and breast cancer among Tunisian 
women. 

DESIGN AND SETTING: Hospital-based case control study of breast cancer patients seen between November 
2006 and April 2009 at the University College Hospital Farhat Hached in Sousse, Tunisia. 

PATIENTS AND METHODS: Standardized questionnaires concerning BMI and other anthropometric data were 
completed on 400 breast cancer cases and 400 controls. The controls were frequency-matched to the cases by age. 
RESULTS: BMI at diagnosis was positively correlated with the risk of breast cancer among postmenopausal 
women (P<.001 for trend). When compared with women with a low BMI (<19), women with a BMI of 23-27 
and 27-31 had a 1.7-fold (95% CI, 1.1-2.9) and 2.1-fold (95% CI, 1.1-3.9) increased risk of breast cancer, re- 


spectively, after adjustment for non-anthropometric risk factors. BMI at diagnosis was not related to the risk of 
breast cancer among premenopausal women. The odds ratios for premenopausal women with a BMI of 23-27 
and 27-31 were 1.5 (95% CI, 0.8-2.8) and 1.3 (95% CI, 0.4-4.5), respectively. Furthermore, present BMI was not 
associated with breast cancer risk in either pre- and postmenopausal women. 

CONCLUSIONS: Weight control in obese women may be an effective measure of breast cancer prevention in 


postmenopausal women. 


reast cancer is one of the most common types 

of cancer and affects millions of women around 

the world, with a noticeable fatality rate. The 
prevalence rate of breast cancer, particularly in Tunisian 
females, has shown a spike in recent years and accounts 
for 2096 to 2596 of malignant tumors in women with an 
annual incidence of about 800 to 1000 cases. If modi- 
fiable risk factors were corrected, the situation would 
probably improve. High body weight (measured in 
terms of body mass index, BMI) has been recognized as 
an important risk factor for breast cancer among post- 
menopausal women in many previous epidemiological 
studies in Western countries." These investigations 
report a positive relationship between breast cancer 
risk and high body weight in postmenopausal women, 
while premenopausal women were protected by higher 
BMI. The increased risk in overweight postmenopausal 
women is chiefly due to higher levels of free estrogen 
produced by excess aromatase activity in peripheral 
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adipose tissue.” Conversely, the protective mechanism 
among premenopausal women is not well understood. 
Although the association between high BMI and breast 
cancer risk is well established, the vast majority of stud- 
ies have been conducted in Western countries. The aim 
of our study was to examine the relationship between 
anthropometric variables and risk of breast cancer in 
Tunisian women, where it seems that many women 


20 


have a relatively high BMI. 


METHODS 

We performed a case-control study to determine 
the relationship between BMI and breast cancer risk 
among Tunisian women. All subjects were selected 
from University College Hospital (UCH) Farhat 
Hached Sousse in Tunisia. After hospital approvals 
were obtained, histologically confirmed breast cancer 
cases were ascertained from November 2006 to April 
2009. Eligible cases included females aged 25-75 years. 
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Table 1. Demographics and selected breast cancer risk factors 
in cases and controls. 


Mean age, 

years 48.9 49 22 
Mean number of 

pregnancies 1.82 1.89 05 
Family history of 5 

breast cancer 3.7% 0.7% 02 
Previous oral 

contraceptive 35.2% 24.2% 37 
pill use 

Tertiary : 

education 6.25% 7.75% 18 


—=— ee 


During the study period, 400 eligible women partici- 
pated in our study. We excluded subjects who had doc- 
umented malignancy in other sites. 

Controls were randomly selected from among non- 
cancer patients who received medical care: 2096 of the 
controls were admitted for ophthalmology problems; 
1296 for tooth extraction and for ear, nose, and throat 
conditions; 8% for stomach flu or other acute diges- 
tive infections; 1796 for surgery (appendix, strangu- 
lated hernia, hemorrhoids, or other conditions); 996 for 
lower back pain and disk problems; 1896 for diabetes; 
1196 for irregular heart rates and other acute circula- 
tory conditions; 596 for acute urinary tract infection. A 
total of 98% (400/408) of the controls identified ini- 
tially participated in the study. Selection of controls was 
restricted to patients whose current hospital admission 
was for a condition diagnosed within 1 year of the inter- 
view to reduce the proportion of controls who may have 
modified their habits as a result of having a chronic dis- 
ease. Efforts were made to frequency match the cases 
and controls by age (within 5-year intervals). The study 
was approved by the ethics committee of UCH Farhat 
Hached Sousse in Tunisia and all participants provided 
informed consent. 

A structured questionnaire was used to collect de- 
tailed information. Subjects were asked to complete 
the questionnaire under the guidance of medical stu- 
dents. Heights and weights at present and at the time 
of diagnosis were measured in the clinic by the physi- 
cians, while using a sliding rule fixed on the bathroom 
scale. All subjects, dressed in light clothing and with- 
out shoes, supported their heels on the plate, and the 
buttocks or back were in contact with the device. The 
subjects looked straight in front of them but did not 
touch the device by the back of the head. Heights and 


weights were measured, respectively, to the nearest 0.2 
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cm and to the nearest 0.3 kg. Questions were asked 
about other risk factors for breast cancer, including a 
family history of breast cancer, menopausal status, ex- 
ercise habits, pregnancy history, and oral contraceptives 
use. Demographic data were also collected 

The BMI was calculated as weight (kg) divided 
by height squared (m7). Quartile distributions were 
used to categorize BMI to facilitate comparisons: 
BMI «19, 19-23, 23-27, 27-31 and »31. Odds ra- 
tios (ORs) were used to measure the association be- 
tween breast cancer risk and BMI. Logistic regres- 
sion models gave the maximum likelihood estimates 
of OR with 95% confidence interval (CI). Data were 
stratified by menopausal status to replicate prior 
analyses performed in western studies. Comparisons 
were drawn within each group concerning odds ra- 
tios for BMI at the time of diagnosis, and BMI at 
present. Tests for trends were performed by enter- 
ing categorical variables as continuous parameters in 
the model. We performed data analysis using SPSS 
version 10.0. 


RESULTS 


The distribution of the selected characteristics of breast 
cancer cases and controls is presented in Table 1. The 
mean age for cases (48.9 years) and for controls (49 
years) was comparable. Cases and controls had a dif- 
ference in family history of breast cancer (P—:02). 
The analysis was adjusted for family history of breast 
cancer but not for other factors, because there were no 
significant differences in age, previous oral contracep- 
tive pill use, education level, or number of pregnancies. 
Among postmenopausal women, the BMI at diagnosis 
was positively associated with the risk of breast cancer 
(P«.001 for trend). The odds ratios for breast cancer 
increased with increasing BMI (>23, 1.74; >27, 2.08; 
>31, 3.81 after adjusting for non-anthropometric risk 
factors) (Table 2). BMI at diagnosis, however, was not 
related to the risk of breast cancer among premeno- 
pausal women (>23, 1.52; >27, 1.33 after adjusting for 
non-anthropometric risk factors) (Table 2). Present 
BMI was not associated with breast cancer risk among 
either pre- and postmenopausal women (Table 3). 


DISCUSSION 


Overweight and obesity are common health conditions 
and their prevalence is increasing globally. The World 
Health Organization recently called for the continu- 
ous monitoring of BMI to assess the trends in obesity 
in populations across time.” It is well known that ex- 
cess weight is associated with an increased incidence 
of particular diseases and certain cancers such as di- 
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Table 2. Association between body mass index (BMI) at diagnosis and breast cancer risk. 





<19 14 (8.6) 25 (14.0) 1.00 (ref) 50 (21.0) 51 (22.9) 1.00 (ref) 
19-23 51 (31.5) 69 (38.8) ue) 121 (50.8) 120 (54.0) inh v d 
23-27 56(346) 57 (32.0) ite 50 (21.0) 43 (194) IHR 
27-31 21 (16) 22024) m 02) 837) HUM 
31 ا‎ 58 3.81 (1.02-13.85) : 5 


س 


"Trend: P<.001; *trend: P-.41. Cases and controls in each group were adjusted for family history of breast cancer. 


Table 3. Association between present body mass index (BMI) and br 





«19 11 (5.5) 18 (10.1) 1.00 (ref) 

19-23 64 (32.3) 67 (37.7) 204 + د‎ 
23-21 78 (39.4) 62 (34.8) ba c^ 
27-31 35 (17.7) 23/123) bus + ii 
>31 1015.1) 8 (4.5) 1.23 ju 


east cancer risk. 


43 (21.3) 48 (21.6) i 1.00 (ref) 

61 (30.2) 114 (51.3) 1.03 ea 

78 (38.6) 47 (21.2) 2.27 cee 
13 (6.5) 11 (5.0) 2.05 | ve 
7(3.4) 2 (0.9) 


EE 


"Trend: P-.07; *trend: P-.21. Cases and controls in each group were adjusted for family history of breast cancer. 


gestive cancer and those associations of excess weight 
with overweight and obesity-related morbidity may 
differ among racial and ethnic groups.” This hospital- 
based case control study found that the risk of devel- 
oping breast cancer increased with BMI at the time 
of diagnosis in postmenopausal women (P<.001 for 
trend). BMI at diagnosis, however, was not related to 
the risk of breast cancer among premenopausal wom- 
en. Furthermore, present BMI was not associated with 
a breast cancer risk among either pre- or postmeno- 
pausal women. 

The poor association between present BMI and 
breast cancer may be due to multiple factors, including 
the effect of chemotherapy, radiotherapy and surgery 
on appetite, and changes in lifestyle after diagnosis. 
Appetite changes from psychological effects on discov- 
ery of the disease may also contribute. We could not 
assess the effect of different factors on BMI for cases 
and controls, but the association between BMI at diag- 
nosis for pre- and postmenopausal women had already 
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fulfilled our requirement. 

Our results are consistent with many previous stud- 
ies 16172526 which state that there is a positive corre- 
lation between BMI and risk of breast cancer in post- 
menopausal women. Among premenopausal women, 
the results were also consistent with some studies." 
However, other studies found that a greater BMI is pro- 
tective in premenopausal women.^!^ ^97? 

Some researchers proposed that the incidence of 
breast cancer might be related to the number of years 
of obesity instead of only pre- or postmenopausal sta- 
tus. One study found that the risk of breast cancer in 
postmenopausal women increased with maximal life- 
time BMI.? In premenopausal women, the result was 
exactly opposite. Therefore, it seems that the duration 
of obesity does not correlate well with the risk of breast 
cancer in all women, but only in a subgroup of post- 
menopausal women." 

The association between BMI and the risk of breast 
cancer in premenopausal women is still unclear, and this 
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controversial issue should be subjected to further investi- 
gation. Weight gain and obesity are not only risk factors 
for breast cancer, but also contribute to the diagnosis pro- 
cess. A study from Geneva Cancer Registry, Switzerland 
compared diagnostic characteristics of obese with non- 
obese breast cancer patients. The findings showed that 
obese patients presented significantly more often with ad- 
vanced stage disease, experienced more surgical delay and 
prolonged hospital stay after surgery. The authors specu- 
lated that the more advanced stage at diagnosis could be 
due to the larger breast size of obese women, with more 
farty tissue, which can lead to difficulties in palpating the 
primary tumor and the axillary lymph nodes. Also, obese 
women may be more reluctant to undergo physical ex- 
amination because of embarrassment about their weight. 
"They suggest there is a need to educate women and doc- 
tors that self-examination and clinical examination may 
be less reliable in obese women, and to think of strategies 
to prevent advanced disease at diagnosis for this growing 
group of patients?! 

Previous studies have found an association between 
BMI and breast cancer risk among postmenopausal 
women who are not using hormonal replacement 
therapy. In fact, the cohort study of Lahmann et al, 
reported that overall obesity and weight gain were posi- 
tively associated with a risk of breast cancer and the per- 
centage of body fat appeared to be a stronger predictor 
of breast cancer than BMI. This is particularly appar- 
ent among non-hormonal replacement therapy users, 
which is in line with the theory that increased exposure 
to higher biologically available estrogens among over- 
weight postmenopausal elevates the risk of breast can- 
cer. The authors noted that menopausal hormone use is 
a strong independent risk factor, more so in lean than in 
overweight women.” 

The strength of this study relates to the fact that 
heights and weights at diagnosis were measured in the 
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clinic by the physicians rather than relying on self-re- 
ported weights and heights by the cases and controls. 
Anthropometric studies usually rely on self-reported 
measures and the evidence suggests that obese women 
tend to underestimate their weight gain as compared 
with lean adolescents. 

In interpreting the results from our current study, 
several potential limitations need to be considered. A 
potential concern is the study sample size that is rela- 
tively small, particularly after stratification by meno- 
pausal status. Another potential limitation of our 
study concerns use of hospital-based cases and con- 
trols. While every effort was made to include all cases 
admitted to the study hospitals, we did not attempt to 
ascertain breast cancer patients who may not have come 
to this hospital. Therefore, the generalizability of our 
results may be limited because of the hospital-based 
study design. To avoid selection bias, controls were se- 
lected from among those women admitted to the study 
hospital, but controls were admitted for noncancerous 
conditions. 

In summary, this study found that high BMI ar di- 
agnosis was positively correlated with an increased risk 
of breast cancer in postmenopausal Tunisian women. 
A significant dose-response relationship between BMI 
at diagnosis and breast cancer was also demonstrated. 
This indicates that weight control may be an effective 
measure for breast cancer prevention in postmenopaus- 
al women. The results also enhance our understanding 
of the pathogenesis of breast cancer in postmenopausal 
women and emphasize the need for research to clearly 
define the underlying mechanisms. 
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BACKGROUND AND OBJECTIVES: Tuberculosis (TB) continues to be a major concern for health care workers. 
The number of reported cases of extrapulmonary tuberculosis, particularly osteoarticular tuberculosis, is in- 
creasing. This fact is attributed to different factors such as underestimating the disease and difficulty in diagnosis, 
which requires tissue sampling and can lead to a delay in the diagnosis, and can result in significant morbidity 
and mortality. The aim of this study was to highlight the difficulties and delay in diagnosis of articular tubercu- 
losis, raising the need to create awareness about the importance of early diagnosis to avoid major complications 


of joint destruction. 


DESIGN AND SETTING: Retrospective review of patients presenting to a tertiary care center between 2003 and 


2009. 


PATIENTS AND METHODS: We reviewed cases who presented with monoarticular joint pain and swelling that 
failed to respond to treatment elsewhere and were eventually diagnosed as having articular tuberculosis. We 
collected the demographic data, history, data on clinical examination and the relevant laboratory investigations, 
in addition to the data on radiological studies. All patients were treated medically with antituberculosis chemo- 


therapy and surgically according to the severity of joint destruction. 
RESULTS: Thirteen patients had a mean age was 40 years (range, 17-70 years). The average delay in diagno- 
sis was 2 years. Only 1 patient had pulmonary TB. The hip, knee and elbow were the most common joints 


involved. Bacteriology was positive in 69% of the cases; and histopatholo y, in 92%. Fifteen percent of the 
I 

patients had arthrodesis. None showed recurrence after follow-up of 4 years. 

CONCLUSION: A high level of clinical suspicion is essential for early diagnosis and treatment of osteoarticular 


TB to reduce its significant morbidity. 





uberculosis ( TB) is still a major public health 

problem in both developing and industrial- 

ized countries. Although the incidence of TB 
has decreased since the introduction of antitubercu- 
lous drugs, most developing countries have been fac- 
ing a resurgence of the disease since 1985. The preva- 
lence of TB is particularly high among patients with 
AIDS, and the disease is often the first manifestation 
of HIV infection.'? The extrapulmonary manifesta- 
tions are estimated to occur in approximately 2096 
of patients with TB.’ In Saudi Arabia, Alrajhi et al 
reported 535 cases of diagnosed and treated TB 
over a 10-year period. Isolated extrapulmonary TB 
was identified in 339 (63%) cases. The incidence of 
smear-positive tuberculosis in Saudi Arabia was esti- 
mated to be 20 per 100000 of the population. 





Extra-axial osteoarticular TB has been most com- 
monly described in the large, weight-bearing joints, like 
the hips and sacroiliac joints, followed by the knees, 
ribs, shoulder, ankle, elbow and wrist.’ Mycobacterium 
tuberculosis is the main causative organism, and only a 
few cases are attributable to Mycobacterium bovis." TB 
of a joint may result from hematogenous dissemina- 
tion through the subsynovial vessels, or indirectly from 
epiphyseal (more common in adults) or metaphyseal 
(more common in children) lesions that erode into the 


joint space.? 


Tuberculous arthritis is usually monoarticular and 
diagnosis is often delayed.'°'' The treatment of osteo- 
articular TB is primarily medical and includes multi- 
antituberculosis drugs for a period of 9 to 12 months. 
In the early stages approximately 90% to 95% of pa- 
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tients achieve healing with near-normal function. ^? 
We report the diagnostic difficulties and delay in diag- 
nosis of osteoarticular tuberculosis, raising awareness 
among general physicians and orthopedic surgeons 
about the importance of early diagnosis in achieving 
an appropriate successful treatment outcome without 
complications. 


PATIENTS AND METHODS 

Our patients were retrospectively identified with 
medical records reviewed for demographic data, de- 
tailed clinical history and physical examination, labo- 
ratory investigations, including complete blood count, 
erythrocyte sedimentation rate (ESR) and C-reactive 
protein (CRP), bacteriological and histopathological 
examination, and radiological investigation of the in- 
volved joints and chest x-ray. All these data, in addi- 
tion to type and coarse of treatment (medical and sur- 
gical), clinical outcome and follow-up, were extracted 
from medical records and phone interviews. Informed 
consent was obtained from all patients in the study 
in addition to the hospital research ethics committee 
approval. 

We identified patients who presented to the or- 
thopedic clinic in the period from 2003 to 2009 with 
monoarticular arthritis that failed to respond to treat- 
ment in other health care facilities. All these patients 
presented primarily with joint pain and swelling that 
failed to respond to medical treatment such as anti- 
biotics or nonsteroidal anti-inflammatory medications 
and were then investigated at our institute and diag- 
nosed to have tuberculous arthritis. with an average 
delay in diagnosis of 2 years (range, 6 months to 8 
years) from the time they first presented to a health 
care professional with joint pain. Five of them showed 
systemic symptoms of fever and night sweat. One pa- 
tient had a TB sinus. 

Radiological studies, including plain x-rays, com- 
puted tomography scans (CT scans) and magnetic res- 
onance imaging, were carried out. Final diagnosis was 
confirmed by microbiological culture and/or histologi- 
cal examinations. 

All patients received medical treatment consisting of 
prolonged (18 months) administration of a combination 
of 4 antituberculosis drugs. (It is noteworthy that such pro- 
longed treatment is not needed as per the new guidelines. 
Current recommendation is to administer antituberculosis 
therapy for a maximum period of 9-12 months.) 


RESULTS 


In our study, we reviewed 13 cases with a delayed diag- 
nosis of TB arthritis. Ihe mean age of the patients was 
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Table 1. Characteristics of patients. 


Gender 
Male 6 46 
Female 7 54 
Nationality 
Saudi 5 38 
Non-Saudi 8 62 


Delay in diagnosis 


6 months 1 8 
8 months 1 8 
1.0 year 3 23 
1.2 years 1 8 
1.5 years 2 15 
2.0 years 3 23 
2.5 years 1 8 
8.0 years 1 8 


Joint involvement 


Hip 3 23 
Knee 3 23 
Elbow 3 23 
Ankle 2 15 
Wrist 1 8 
Shoulder 1 8 





The mean age was 40 years (range, 17-70 years) 


40 years (range, 17-70 years). There were 6 (46%) male 
and 7 (54%) female patients. Five (38%) were Saudis 
and 8 (62%) were non-Saudis. The delay in diagnosis, 
on an average, was 2 years (range, 6 months to 8 years). 
All patients presented with nonspecific joint pain 
and swelling, while 5 (38%) patients showed systemic 
symptoms of fever and night sweat, and 1 (8%) had a 
TB sinus. One patient had pulmonary TB, and none 
of our patients had positive HIV serology. Most of the 
cases involved the hip, knee and elbow joints, followed 
by other joints, such as the ankle, shoulder and wrist, 
in that order. Only 1 patient had pulmonary TB. Two 
patients had diabetes mellitus. None had HIV infec- 
tion. Joint involvement is shown in Table 1. Plain x-ray 
findings showed soft tissue swelling in 7 patients (54%), 
bone and joint destruction in 4 (31%) and cysts and cal- 
cification in 2 (15%), with computed tomography scan 
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confirmation in involved cases. MRI studies showed 
mainly joint effusion and synovitis. Bacteriology was 
positive in 9 patients (69%) and histopathology was 
positive in 12 patients (92%). 

Eighty-five percent of the patients underwent sur- 
gical intervention in the form of incision and drain- 
age, whereas 15% underwent joint fusion. No cases 
showed no signs of recurrence after a mean follow-up 
period of 4 years (range, 1 year to 10 years). Surgical 
intervention with incision, drainage and open syno- 
vectomy was resorted to in 11 patients (1 patient had 
talectomy in addition; 1 had arthroscopic synovecto- 
my), and the remaining 2 had arthrodesis (1 hip joint 
and 1 wrist). 


DISCUSSION 


The prevention, identification, treatment and eradica- 
tion of Mycobacterium tuberculosis are significant health 
concerns, especially because of an increasing incidence 
and interaction between TB and HIV epidemics.” TB 
infection in its various forms remains a major cause of 
high morbidity and mortality due to infectious diseases 
worldwide. Successful treatment in active TB is influ- 
enced by establishing an early diagnosis and initiation 
of an appropriate treatment.’ Along with the global in- 
crease in the incidence rates of TB, there are reports of 
an increased incidence of bone and joint TB in all the 
countries of the world. Osteoarticular TB is found in 
about 3% to 5% of patients with TB, where 50% of the 
cases involve the spine; hip and sacroiliac joint, 12% to 
1596; knees, 1096; ribs, 1096; shoulder, 796; ankle, 796; 
elbow, 296; and wrist, 296.7 

TB of the bones and joints are the most common 
extrapulmonary form. Worldwide, of 20000 cases of 
extrapulmonary TB, 1996 were TB of the bones and 


joints. 


Bone and joint TB constituted between 4% 
and 10% of extrapulmonary TB cases in two large series 
from Saudi Arabia.'”"* In a detailed report of bone and 
joint TB in Saudi Arabia, El Titi et al reviewed 68 cases 
in Riyadh that involved the spine in 5796 of the cases; 
the knee was affected in 14%, followed by the hip in 10% 


of the cases.!° 


In our cases also, the hip and knee joints 
were among the most common joints affected, and this 
is comparable to what has been reported worldwide and 
in Saudi Arabia. The diagnosis of osteoarticular TB is 
often delayed, on an average by 16 to 19 months,” and 
maybe up to 10 years," as a result of difficulty in iden- 
tifying the organism and because the clinical symptoms 
are nonspecific and with insidious onset that can mimic 
common joint diseases like rheumatoid arthritis and 
osteoarthritis." In addition to the fact that some cases 


showed no systemic symptoms, in one case series 31.596 
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of patients with musculoskeletal tuberculosis had no 
systemic symptoms.'' In our series, there was a delay 
in diagnosis of 2 years on average (range, 6 months to 8 
years), as most of our patients presented with nonspe- 
cific joint swelling and pain, and only 5 (38%) patients 
had systemic symptoms (fever and night sweat). Also, 
only 1 of them had pulmonary TB, so clinical suspicion 
of the disease is required in diagnosing these patients. 
Microbiological examination of synovial fluid was re- 
ported to give positive results in 79% of cases; and in 
the El titi et al series from Saudi Arabia, this figure was 
60%.'° Our cases had a similar result, with a positive 
microbiological examination in 6996 of the cases. The 
histological examinations provided positive results in 
92% of the cases, which is comparable to the 91% found 
in the El titi et al series. 

In the x-ray findings, there were signs of joint de- 
struction in cases where there was a significant delay 
in diagnosis. All our patients were treated, as recom- 
mended worldwide, with administration of a combina- 
tion of at least four antituberculosis drugs. In addition 
to medical treatment, all patients underwent surgery in 
the form of irrigation, drainage and open synovectomy; 
1 patient had talectomy in addition; 1 had arthroscopic 
synovectomy; and the remaining 2 had hip arthrodesis 
because of advanced hip destruction, which is actually 
due to a delay in the diagnosis. It is well known that 
arthrodesis is an effective procedure, but has conse- 
quences on the mobility and function of other joints. 
Such complications could be prevented by early diag- 
nosis and initiation of proper treatment. 

Sidhu et al reported on the results of cemented 
total hip replacement in 23 patients with active tu- 
berculous arthritis of the hip, with a mean follow-up 
of 4.7 years.” All patients received at least 3 months 
of antituberculous therapy before surgery, and treat- 
ment was continued for a total of 18 months. No 
activation of the infection or implant-loosening was 
recorded, and function of the hip improved in all pa- 
tients, so they concluded that hip replacement in the 
presence of active tuberculous arthritis of the hip is 
a safe procedure when preoperative chemotherapy is 
commenced and continued for an extended period 
postoperatively. Neogi et al, reported similar results 
but in a smaller group of 12 patients. Kim et al com- 
mented on the difficulty with exposure related to 
contracted scar tissue and the difficulty with wound 
healing.” We believe that a high level of clinical sus- 
picion is essential for early diagnosis and treatment 
of tuberculous arthritis to reduce the significant mor- 
bidity involved. 


In conclusion, the nonspecific, often indolent, clini- 
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cal presentation of osteoarticular TB, together with its 
low prevalence and the low index of suspicion among 


prompt diagnosis and treatment of this curable disease 
remains critical for proper management and preventing 


clinicians, may result in delay in its diagnosis. However, joint deformity and permanent bone destruction. 
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The fasting of Ramadan is observed by a large proportion of Muslims with diabetes. Recommendations 
for the management of diabetes during Ramadan were last published in 2005 by the American Diabetes 
Association. Several studies in this field have since been published, some addressing the use of new 
pharmacological agents in managing diabetes during Ramadan. The incritin memetics are potentially 
safe during Ramadan; the DPP4 inhibitors vildagliptin and sitagliptin provide an effective and safe thera- 
peutic option, administered either alone or in combination with metformin or sulfonylureas. There are 
no published studies on the use of GLP-1 receptor agonists during Ramadan. Among the sulfonylureas, 
gliclazide MR (modified release) and glimepride can be safely used during Ramadan, but glibenclamide 
should be avoided due to the associated risk of hypoglycemia. In selected patients with type 1 and type 
2 diabetes, the long-acting insulin analogues glargine and detemir, as well as the premixed insulin ana- 
logues, can be used with minimal risk of metabolic derangement or hypoglycemia; the risk is higher in 
type 1 diabetes. Insulin pumps can potentially empower patients with diabetes and enable safe fasting 
during the month of Ramadan. Further clinical trials are needed to evaluate the safety and efficacy of 


new antidiabetic agents and new diabetes-related technologies during Ramadan. 





tis estimated that around 40 to 50 million individu- 

als with diabetes worldwide fast during Ramadan.! 

During fasting, Muslims abstain from food and 
drinks (including oral medication) from dawn to dusk. 
The population-based Epidemiology of Diabetes and 
Ramadan, 1422/2001 (EPIDIAR), study conducted in 
13 Islamic countries showed that 43% of patients with 
type 1 diabetes and 79% of patients with type 2 diabetes 
fast during Ramadan.’ 

In non-diabetic individuals, fasting is associated 
with improvement in several hemostatic risk mark- 
ers for cardiovascular disease, including reduction in 
plasma triglyceride and plasma LDL-cholesterol level, 
as well as improvement in insulin sensitivity, leptin, adi- 
ponectin and HDL cholesterol.” Ramadan fasting in 
non-diabetic individuals is also associated with reduc- 
tion in plasma homocysteine, D-dimer level, C-reactive 
protein (CRP) and IL-6 and fibrinogen.*? Similar ben- 
eficial effects of fasting have been reported in diabetic 
individuals. In a cohort of 276 obese women with type 


2 diabetes, fasting during Ramadan was associated 
with decreased total calorie intake, weight reduction? 
and improvement in glucose homeostasis. However, 
another study failed to demonstrate a major effect on 


' Hypoglycemia and, to a lesser extent, 


energy intake. 
hyperglycemia and diabetic ketoacidosis remain serious 
risks necessitating careful evaluation before contem- 
plating fasting. 

Recently, glycemic therapeutic options for diabetes 
have expanded, with the introduction of new thera- 
peutic agents and new technologies; some of these have 
been used during Ramadan and have shown potential 
therapeutic benefit. In this review, we provide an update 
on the use of glycemic therapeutics during Ramadan, 
including the new glycemic options for both type 2 and 
type | diabetes. 


Type 2 Diabetes and Ramadan 
Since the publication of the EPIDIAR study in 2004,' 


several reports on the safely, benefits and challenges 
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of fasting in type 2 diabetes have been published." 
Individual assessment of the situation for each patient 
is essential, together with patient education and appro- 
priate adjustment of antidiabetic therapy."° 


Sulfonylureas 

Zargar et al used gliclazide MR 60 mg as monotherapy 
during the month of Ramadan in 136 non-obese males 
[average BMI was 23 kg/m’] with type 2 diabetes. Their 
data showed no alteration of previously well-controlled 
diabetes, no weight gain and, importantly, few hypo- 
glycemic events." Mguil et al reported similar findings 
with gliclazide MR during Ramadan." The GUIDE 
study (a double-blind comparison of once-daily glicla- 
zide MR and glimepiride in type 2 diabetic patients, ex- 
cluding patients who fasted) showed that gliclazide MR 
is at least as effective as glimepiride, either as mono- 
therapy or in combination. In fact, gliclazide MR was 
significantly better, demonstrating approximately 50% 
fewer confirmed hypoglycemic episodes in comparison 
with glimepiride.” The authors of Recommendations 
For Management Of Diabetes during Ramadan’, pub- 
lished in 2005, recommended the use of gliclazide MR 
and to exercise caution with other sulfonylureas (chlor- 
propamide absolutely contraindicated during Ramadan 
due to risk of prolonged and unpredictable hypoglyce- 
mia).? However, three studies have shown glimepiride 


to be effective and safe during Ramadan." 


Incritins 
In recent years, new therapeutic options for treatment 


of type 2 diabetes have been introduced. Glucagon- 
like peptide-1 (GLP-1) and glucose-dependent insu- 
linotropic polypeptide are incritins secreted from en- 
teroendocrine cells postprandially, in part, to regulate 
glucose homeostasis. Dysregulation of these hormones 
is evident in type 2 diabetes mellitus. Four new drugs 
— exenatide, liraglutide (GLP-1 memetics), sitagliptin, 
vildagliptin [dipeptidyl peptidase (DPP-4, inhibitor)] 
have been approved by regulatory agencies for treating 
type 2 diabetes. 


GLP1 memetics 

Exenatide and liraglutide injections have a potential for 
safe use during Ramadan, primarily because reduced 
or negligible risk of hypoglycemia. As yet, there are 
no published reports on the use of these agents dur- 
ing Ramadan. Three-year follow-up data on exenatide 
(2 injections per day) showed a sustained weight loss 
and decreased glycosylated hemoglobin (HbA 1c), by 
196. Nausea and vomiting are common." Results from 
studies on liraglutide (1 injection a day) showed very 
few episodes of hypoglycemia, less nausea, better gly- 
cemic control (1.8% reduction in HbA1c) and weight 
loss of around 3 kg. In the LEAD-6 trial, liraglutide 
once a day provided greater improvements in glycemic 
control than did exenatide twice a day, and, importantly, 
with less incidence of hypoglycemia.’ Also, liraglutide 
versus glimepiride monotherapy for type 2 diabetes 
showed that the liraglutide group achieved better gly- 
cemic control with fewer episodes of hypoglycemica."" 
Studies investigating the use of these agents during 


Table 1. Different regimens of insulin therapy for type 1 diabetes during Ramadan. 


Open-label study examined effect of glargine and insulin lispro or aspart in 9 individuals. No episode 
of hypoglycemia or ketoacidosis that required hospitalization recorded (2 patients broke fasting due to 

Azar et al hypoglycemia) and no worsening of glycemic control. They recommended 70% of pre-Ramadan insulin dose to 
be given as follows: 60% by way of 1 daily injection of glargine in evening and 40% of (lispro or aspart) with two 


main meals 


Open-label study examined effect of ultralente and regular insulin in 17 individuals. No episode of hypoglycemia 


Kassem et al 
3096 of rapid insulin with the two main meals 


or ketoacidosis that required hospitalization and no worsening of glycemic control. They recommended 85% of 
pre-Ramadan insulin dose to be given as follows: 7096 by way of 1 daily injection of ultralente in the evening and 


Open-label comparative study of duration over 2 weeks in 64 individuals in 6 Islamic countries. It compared 
Kadiri et al regular insulin with insulin lispro; both groups were given NPH insulin. Insulin lispro was significantly better than 
regular insulin in terms of 2-hour glucose level after the sunset meal with incidence of hypoglycemia 


The aim of this study was to determine if prolonged fasting (>25 h) was safe for 56 individuals with type 1 
diabetes; 37 (6596) individuals were successful in completing the fasting. There were no serious side effects 


of fasting. Successful fasters had greater reductions in insulin dosage and higher HbA1c. There were no 


Reiteretal differences between indıviduals taking intermittent insulin injections and those treated with continuous infusion 
pumps. The authors recommended 75% of usual dose of rapid-acting insulin and 25% of usual dose of long- 
acting insulin be given before sunset meal. 

Al-Arouj? Recommended 100% of pre-Ramadan dose of 70/30 mix insulin in sunset meal and 50% at the pre-dawn meal 
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Ramadan would be welcome. 


DPP-4 inhibitors 

The DPP-4 inhibitors sitagliptin and vildagliptin are 
new oral hypoglycemic agents. In a 24-week study, si- 
tagliptin as monotherapy reduced HbA1c by 0.6% to 
0.8%. It reduced HbA1c by up to 1.8% when used in 
combination with metformin, while vildagliptin mono- 
therapy lowered HbA1c by 1.096 to 1.4% after 24 
weeks? . 

In a recent report from northwest London, Muslim 
diabetic individuals already on 2 g daily metformin were 
studied during Ramadan. They were randomized to the 
addition of either vildagliptin 50 mg daily (26 individu- 
als) or gliclazide 160 mg twice daily (26 individuals). At 
least one hypoglycemic event (defined as blood glucose 
«3.5 mmol/L with or without symptoms) was record- 
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Do not recommend fasting for the following: 
















Old age with ness 

Young adolescents at increased risk of hypoglycesnia 
Individuals Iving alone 

Diabetic nephropathy (risk of dehydration) and Iver disease 


Pregnancy 
Recent history of ketoacidosis, hyperosmolar coma, severe or recurrent 


Presence of infection or other comorbidities 

Caring physictans can apply their oven cfinicai Judgment for different 
conditions the individual that the Quran specifically esimors 
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individual keen to fast — 
recommend the following: 


1. Education (monitoring of glucose, 











dally dose Immediately before sunset meal 
and the other one third before pre-dawn 
meal 


3. Metformin —adding vildagliptin can be 
recommended 


or 
6. Repagiinide can be used alone or with other 
medication to reduce postprandial 
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Injection of Insulin chargine be taken any 
time between the two moais, in addition to 
rapid or regular insulin according to need 

2. Please refer to Table 1 for other regimens 
used in different studies 














hyperglycemia 
7. Insulin glargine can be used safely with — . 
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Figure 1. Integrated algorithm addressing management of type 1 and type 2 diabetes 


during Ramadan. 
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ed in 2 patients receiving vildagliptin and 16 patients 
receiving gliclazide.? Both gliclazide and vildagliptin 
were associated with similar reductions in HbA1c and 
a small, but insignificant, increase in weight. Thus the 
DPP-4 inhibitors provide a safe alternative therapeutic 
option during Ramadan. 


Older oral agents 

Other antidiabetic medicines have also be used during 
Ramadan, including repaglinide, acarbose metformin, 
glitazone and insulin (lispro and glargine).!°* Al-Arouj 
et al recommended the use of glitazone without chang- 
ing the dose; while for metformin, two-thirds of the 
dose was to be taken before sunset meal and the other 
third with pre-dawn meal." Bakiner et al reported that 
meal-time repaglinide three times a day plus single- 
dose insulin glargine was safe (no hypoglycemia, no 


, change in glycemic control or weight gain) for low-risk 


type 2 diabetic individuals who insisted on fasting dur- 
ing Ramadan.” 

Cesur et al compared the effects of glimepiride (n=21), 
repaglinide (n=18) and insulin glargine (n=10) in type 2 
diabetic individuals during Ramadan; 16 non-fasting type 
2 diabetic individuals matched for age, sex and body mass 
index were also included. Fasting blood glucose (FBG), 
postprandial blood glucose (PBG), HbA1c and fructos- 
amine, as well as lipid metabolism, were evaluated at three 
points in time—pre-Ramadan, immediate post-Rama- 
dan and 1 month post-Ramadan. There was no signifi- 
cant change in FBG, PBG and HbA 1c in fasting diabetic . 
individuals from pre-Ramadan to neither at immedi- 
ate post-Ramadan nor 1 month post-Ramadan times. 
However, PBG was significantly higher in non-fasting di- 
abetic control subjects at immediate post-Ramadan and 1 
month post-Ramadan times (P«.05 and P«.001, respec- 
tively). The risk of hypoglycemia did not differ between 
fasting and non-fasting diabetics. There was no significant 
difference between the three therapies regarding glucose 
metabolism and rate of hypoglycemia.” 

Belkhadir claimed that glibenclamide (Daonil) is ef- 
fective and safe for type 2 diabetes during Ramadan.” 
However, Mafauzy showed that repaglinide was associat- 
ed with better glycemic control and a lower frequency of 
hypoglycemia in comparison with glibenclamide.” While 
metformin, glitazones, repaglinide are safe options, the 
increased risk of hypoglycemia makes glibenclamide 
unattractive as a therapeutic agent during Ramadan. 


Insulins and insulin regimens 

Insulin can be safely used in type 2 diabetic individuals. 
Twice daily premixed insulins such as lispro mix 25/75 
(25% insulin lispro and 75% neutral protamine lispro) 
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and human insulin 30/70 have been used safely during 
Ramadan.” It is recommended that the usual morning 
dose of this regimen be used with the sunset meal and 
half the usual evening dose be used with the pre-dawn 
meal.'^ Insulin glargine is also effective and safe during 
Ramadan and can be given as single injection at 10 PM 
with or without mealtime short-acting analogues or 
other oral antidiabetic medication (repaglinide or met- 
formin)."! 


Type 1 Diabetes and Ramadan 

Fasting during Ramadan has been uniformly discour- 
aged by the medical profession for individuals with type 
1 diabetes (especially those with poor diabetes control, 
frequent and severe hypoglycemia and those with brittle 
diabetes). However, according to the Epidemiology of 
Diabetes and Ramadan study, 43% of individuals with 
type 1 diabetes do fast.' Due to the long hours of fast- 
ing, the main concern is the associated increased risk 
of hypoglycemia, hyperglycemia and ketoacidosis." 
Patients with poorly controlled type 1 diabetes, those 
with unstable plasma glucose and those with significant 
complications are at higher risk and should be advised 
to avoid fasting. Furthermore, for individuals with 
type 1 diabetes, basal bolus insulin may be associated 
with a lower risk of hypoglycemia in comparison with 
conventional twice-daily insulin regime. Importantly, 
insulin glargine used as the basal insulin resulted in 
excellent control in 15 nonexercising individuals who 
fasted for 18 hours, with mean plasma glucose of 5.1 
to 6.9 mmol/L during fasting. Al-Arouji et al recom- 
mended the use of 1 injection of glargine or 2 injections 
of detemir along with a pre-meal rapid-acting insulin 
analogue. Studies on the use of different types of insu- 
lin regimens in type 1 diabetes during Ramadan were 
recently reviewed by Kobeissy et al;” a summary is pro- 


vided in Table 1. 


Insulin pump 

In a recent small study on five Saudi adolescents with 
type 1 diabetes (age range, 15-19 years; mean duration 
of diabetes, 7 years), the use of subcutaneous insulin 
infusion (CSII) during Ramadan was associated with 
improvement in glycemic control and less hypoglyce- 
mia in comparison with conventional insulin therapy. 
The insulin pump has the potential to be a safe and 
flexible method for insulin delivery during Ramadan 
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for selected patients. Further larger studies on the use 
of insulin pump during Ramadan are needed. The in- 
sulin pump is currently not used widely due to associ- 


ated high cost. 


Glycemic management options during Ramadan 

Careful and individual evaluation and open discus- 
sions are key measures for ensuring patient safety 
during the fasting of Ramadan. The physician is du- 
ty-bound to support diabetic individuals before and 
through Ramadan to enable safe fasting. It is also the 
responsibility of the physician to emphasize the fact 
that according to the principle of Figh (Islamic juris- 
prudence), exemption from fasting is allowed if in the 
opinion of a trusted doctor, fasting is expected to lead 
to "worsening of the disease or delay in healing.” „ An 
integrated algorithm addressing management of type 
1 and type 2 diabetes during Ramadan is provided in 
Figure 1. 


Conclusion 

In recent years, exciting new therapies and technologies 
have positively influenced the management of diabetes. 
Some of these have been investigated for use during the 
fasting of Ramadan. The DPP-4 inhibitors vildagliptin 
and sitagliptin provide an effective and safe therapeu- 
tic option during Ramadan, either alone or in combi- 
nation with metformin or sulfonylureas. The incritin 
memetics liraglutide and exenatide are potentially safe 
therapies during Ramadan, but as yet there are no re- 
ports of using them during Ramadan. The newer sul- 
fonylureas gliclazide MR and glimepride can be safely 
used during Ramadan, but glibenclamide should be 
avoided because of the increased risk of hypoglycemia. 
Administration of the long-acting insulins glargine 
and detemir; or the premixed insulin analogues has 
shown potential benefit in selected patients with type 
1 and type 2 diabetes, with a guarded risk of hypogly- 
cemia. The insulin pump can potentially empower pa- 
tients with diabetes and enable safe fasting during the 
month of Ramadan. Clinical trials are needed in order 
to further evaluate the safety and efficacy of new hypo- 
glycemic agents and new diabetes-treating technologies 
during Ramadan. 
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BACKGROUND AND OBJECTIVE: Accreditation is usually a voluntary program in which trained external peer 
reviewers evaluate a healthcare organization's compliance and compare it with pre-established performance 
standards. The aim of this study was to evaluate the impact of accreditation programs on the quality of healthcare 


services 


METHODS: We did a systematic review of the literature to evaluate the impact of accreditation programs on 
the quality of healthcare services. Several databases were systematically searched, including Medline, Embase, 


Healthstar, and Cinhal. 


RESULTS: Twenty-six studies evaluating the impact of accreditation were identified. The majority of the studies 
showed general accreditation for acute myocardial infarction (AMI), trauma, ambulatory surgical care, infection 
control and pain management; and subspecialty accreditation programs to significantly improve the process of 
care provided by healthcare services by improving the structure and organization of healthcare facilities. Several 


studies showed that general accreditation programs significantly improve clinical outcomes and the quality of 
care of these clinical conditions and showed a significant positive impact of subspecialty accreditation programs 
in improving clinical outcomes in different subspecialties, including sleep medicine, chest pain management 


and trauma management. 


CONCLUSIONS: There is consistent evidence that shows that accreditation programs improve the process of 
care provided by healthcare services. There is considerable evidence to show that accreditation programs im- 
prove clinical outcomes of a wide spectrum of clinical conditions. Accreditation programs should be supported 


as a tool to improve the quality of healthcare services. 





ccreditation is usually a voluntary program, 

sponsored by a non-governmental organiza- 

tion (NGO), in which trained external peer 
reviewers evaluate a healthcare organizations compli- 
ance and compare it with pre-established performance 
standards.! Quality standards for hospitals and other 
medical facilities were first introduced in the United 
States in the "Minimum Standard for Hospitals" de- 
veloped by the American College of Surgeons in 1917. 
After World War II, increased world trade in manu- 
factured goods led to the creation of the International 
Standards Organization (ISO) in 1947. Accreditation 
formally started in the United States with the forma- 
tion of the Joint Commission on Accreditation of 


Healthcare Organizations (JCAHO) in 1951. This 
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model was exported to Canada and Australia in the 
1960s and 1970s and reached Europe in the 1980s. 
Accreditation programs spread all over the world in 
the 1990s. There are other forms of systems used 
worldwide to regulate, improve and market the servic- 
es of healthcare providers and organizations, includ- 
ing Certification and Licensure. Certification involves 
formal recognition of compliance with set standards 
(e.g., ISO 9000 standards) validated by external evalu- 
ation by an authorized auditor. Licensure involves a 
process by which governmental authority grants per- 
mission, usually following inspection against minimal 
standards, to an individual practitioner or healthcare 
organization to operate in an occupation or profes- 
sion.’ Although the terms accreditation and certifica- 
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tion are often used interchangeably, accreditation usu- 
ally applies only to organizations, while certification 
may apply to individuals, as well as to organizations. 

‘The aim of this study was to evaluate the impact 
of accreditation programs on the quality of healthcare 
services. Another recently published review of the 
literature related to accreditation had several limita- 
tions.’ It was not limited to health services accredita- 
tion, but also included heterogeneous types of accredi- 
tation programs, including medical education accredi- 
tation programs. In our review, we limited our search 
to health services accreditation. Second, the period 
covered in the search in the other review was only up 
to May 2007 and several important publications have 
been published since May 2007. Third, several impor- 
tant papers relevant to accreditation were missed in 
the other review. 


METHODS 

A comprehensive updated search of several electronic 
bibliographic databases was performed, including 
Medline, from 1996 to June 2009; Cinhal, from 1982 
to June 2009; Embase, from 1980 to June 2009; and 
HealthStar, from 1980 to June 2009. Several key- 
words were utilized in different combinations, includ- 
ing “accreditation,” "health services,” “quality,” “quality 
indicators,” “quality of health care,” and "impact." We 
included all studies that evaluated the impact of gen- 
eral or subspecialties accreditation programs on the 
quality of healthcare services. No language restrictions 
were used. We excluded studies that were published 
in “abstract” format only, studies evaluating the cost of 
accreditation and studies that evaluated the attitude 
of healthcare professionals towards accreditation. The 


Table 1. Study quality grading approach. 








Good 


Fair 


throughout the 


Comparable groups are assembled initially and maintained 
study; reliable and valid measurement 
instruments are used and applied equally to the groups; 
important outcomes are considered; and appropriate attention is 
given to confounders in analysis. 

Comparable groups are assembled initially, but some questions 
remain, viz., whether some differences occurred in follow-up; 
measurement instruments are acceptable and generally applied 
equally; some but not all important outcomes are considered; and 
some but not all potential confounders are accounted for. 





Groups assembled initially are not close to being comparable 
or maintained throughout the study; unreliable or invalid 
measurement instruments are used or not applied at all equally 


among groups; and key confounders are given little or no 


attention. E y 
ا‎ 
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bibliographies of all selected articles and relevant re- 
view articles were reviewed to identify additional stud- 
ies. Experts in the area of accreditation were contacted 
to identify relevant studies. We included studies with 
different study designs, including clinical trials, obser- 
vational studies and qualitative studies. 

Our search identified 520 references. An analysis 
of abstracts of the citations was conducted to iden- 
tify substantial studies relevant to health services ac- 
creditation (by AK). Fifty-one studies were identified 
as potentially eligible for inclusion in the review. The 
full text of these studies was reviewed. Twenty studies 
were excluded that described the attitude of health- 
care professionals towards accreditation. Five studies 
were excluded that described the cost of accredita- 
tion of healthcare services. The assessment of qual- 
ity of included studies was performed using the US 
Preventive Services Task Force approach (Table 1).° 
We could not assess and compare the quality of in- 
cluded studies as there are no standardized criteria to 
assess and compare the quality of studies of different 
study designs; however, we described important qual- 
ity features of each included study, including the study 
design and sample size. 


RESULTS 

Twenty-six studies were identified (Table 2). Ten 
studies evaluated the impact of a general accreditation 
program on the overall performance of hospitals. Nine 
studies evaluated the impact of a general accreditation 
program on a single aspect of hospital performance. 
Seven studies evaluated the impact of subspecialty ac- 
creditation programs. 


The impact of general accreditation programs 
on the overall performance of hospitals 

In the South African randomized controlled trial, 20 
randomly selected public hospitals, stratified by size, 
were selected. Ten of these hospitals were random- 
ized to the accreditation program in 1998; the other 
10 served as controls. Survey data from the Council 
for Health Services Accreditation of Southern Africa 
(COHSASA) program were used; in addition, data 
on 8 indicators of hospital quality of care were col- 
lected by an independent research team. About 2 
years after accreditation began; intervention hospi- 
tals significantly improved their average compliance 
with COHSASA accreditation standards, while 
no appreciable increase was observed in the control 
hospitals. However, with the exception of nurse 
perceptions of clinical quality, the independent re- 
search team observed little or no effect of accredita- 
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systemalic review 

tion on 7 other indicators of quality, including pa- 
tients satisfaction (n=1923), which was not found 
improved among accredited hospitals compared to 
non-accredited hospitals. In a large analysis of the 
Zambia Hospital Accreditation Program (n=79 hos- 
pitals), accreditation was associated with significant 
improvement in compliance with standards in the 
overall scores, and in 7 out of 13 important function- 
al areas. In a longitudinal study of 23 hospitals in 
Australia, hospitals were monitored over 2 years for 
their response to accreditation requirements and the 
general changes in accreditation in the hospital's en- 
vironment. There was an increase and improvement 
in the structure of medical staff organization, nurs- 
ing organization and physical facilities and safety.8 
In another study conducted in Copenhagen on 51 
units (38 surgical and 13 anesthetic), significantly 
more accredited units had guidelines in place com- 
pared to non-accredited units. The improvement on 
the Systematic Development Scale was significantly 
higher in accredited than in non-accredited units." 
In an analysis of the National Committee on Quality 
Assurance (NCQA) and Health Plan Employer Data 
and Information Set (HEDIS) databases, accredited 
plans had higher HEDIS scores, but similar or lower 
performance on patient-reported measures of health 
plan quality and satisfaction. A substantial number 
of the plans in the bottom decile of quality perfor- 
mance were accredited, suggesting that accreditation 


does not ensure high-quality care." 


In an analysis of 
data from 742 hospitals using 7 performance mea- 
sures against JCAHO accreditation scores, Joint 
Commission measures were found to be not corre- 
lated with outcome measures.'! In another large anal- 
ysis of JCAHO accreditation scores and the Agency 
for Healthcare Research (AHRQ), Inpatient Quality 
Indicators (IQI) and Patient Safety Indicators (PSI) 
(n=2116 institutions), worse performance on the 
PSI factor was associated with worse performance 
on JCAHO scores (P-.02)." In a large data analysis 
of 216 state psychiatric hospitals, there was a weak 
relationship between accreditation and indicators of 
quality of care. In a large Egyptian study involving 
30 units already submitted for accreditation and 30 
pair-matched units not programmed for accredita- 
tion, the overall satisfaction score of providers was 
significantly higher among accredited health units. 
Most of the checked standards had compliance 
above 9096 in accredited units and were significantly 
higher than compliance in non-accredited units." In 
a cross-sectional survey (n=145) conducted in the 
Philippines, using vignettes or case scenarios scores, 
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the quality of clinical care was significantly higher 
among accredited physicians compared to non-ac- 
credited physicians." 


The impact of general accreditation programs 

on a single aspect of a hospital's performance 

In a large analysis of data from Centers for Medicare 
and Medicaid Services (CMS) in US (n=134579 
patients from 4221 hospitals), patients treated at ac- 
credited hospitals were more likely to receive higher 
quality of care for the management of acute myo- 
cardial infarction (AMI) than those treated at non- 
accredited hospitals. In this study, the mortality rate 
was lower post AMI in accredited hospitals than in 
non-accredited hospitals. In a cross-sectional sur- 
vey conducted in the US in 1988 (n=5172), 1990 
(n=5140), 1995 (n=5116), 2000 (n=5150) and 
2005 (n=5146), methadone maintenance facilities 
accredited by JCAHO were more likely to adhere to 
the recommended dosage guideline of methadone, 
compared to non-accredited hospitals." In a large 
cross-sectional survey of outpatient substance abuse 
treatment programs conducted in the US (n=1137), 
JCAHO accreditation was positively associated with 
two elements of treatment comprehensiveness: the 
percentages of clients receiving physical examinations 
and mental health care. In an American prospec- 
tive study (n=36 institutions), medication error rates 
were similar between accredited and non-accredited 
hospitals. In this study, 5 non-accredited hospitals 
achieved accreditation during the study. In a large 
cross-sectional survey conducted in Japan over 2 
consecutive years (n=638 hospitals), the overall in- 
fection control performance score was significantly 
associated with accreditation status." In a retro- 
spective analysis at 24 accredited trauma centers in 
the United States (n=88 723 patients), accreditation 
was significantly associated with higher survival rates 
for patients presenting with six types of trauma in- 
juries.” In an analysis of huge data from ambulatory 
surgical centers in the US, there was a significant 
reduction in unexpected hospitalizations in patients 
undergoing colonoscopy (n=315070) in accredited 
ambulatory surgical centers (ASC) compared to 
non-accredited ASC. In this study, there was also a 
reduction in unexpected hospitalizations in patients 
undergoing cataract surgery (n=245 154; P=.08) in 
accredited ASC compared to non-accredited ASC.” 
In a large cross-sectional survey of acute care hospi- 
tals (n=85), the number of newly employed full-time 
or part-time infection control nurses (ICNs) and the 
number of new infection control service (ICS) orga- 


Ann Saudi Med 31(4) July-August 2011 www.saudiannals.net 


ACCREDITATION AND HEALTH CARE QUALITY 


nizations increased sharply from 1994 to 1996 with 
the accreditation of medical care services in 1995, and 
then decreased until 1998.? In a retrospective chart 
review (n=1082), JCAHO pain initiatives on opioids 
use significantly improved perioperative pain man- 
agement without a visible increase in adverse effects.” 


The impact of subspecialty accreditation pro- 
grams 

A large analysis was conducted in the United States 
to evaluate the association between the Society of 
Chest Pain Centers (SCPC) accreditation and ad- 
herence to evidence-based guidelines for the man- 
agement of AMI (n= 33238 patients treated at 344 
hospitals). Patients treated at accredited centers 
(n=3059) were significantly more likely to receive as- 
pirin and B-blockers within 24 hours than patients at 
non-accredited centers (n=30 179).” In another large 
retrospective analysis conducted in the US (n= 4197 
hospitals), the rate of percutaneous coronary interven- 
tion was greater in hospitals accredited by the Society 
of Chest Pain Centers than in non-accredited hospi- 
tals (92.8% vs. 80.8%). There was significantly greater 
compliance with eight acute myocardial infarction 
(AMI) core measures at accredited hospitals com- 
pared with non-accredited hospitals.” A retrospec- 
tive analysis (n=178) reviewed the findings of carotid 
duplex ultrasound scanning performed at accredited 
and non-accredited laboratories in the United States 
(accreditation by the Intersocietal Commission for 
Accreditation of Vascular Laboratories). There was a 
significant overestimation by non-accredited labora- 
tories of the degree of stenosis of carotid arteries in 
51% of patients. In this study, there was a significant 
underestimation of the degree of stenosis of carotid 
arteries by non-accredited laboratories among 11% of 
patients." In a self-reported web-based survey, lack 
of accreditation (by the American Academy of Sleep 
Medicine accreditation) was independently associ- 
ated with suboptimal sleep medicine management. 
Accredited centers received greater satisfaction ratings 
than non-accredited centers.” In a large survey of 398 
cognitive rehabilitation therapy facilities in the US, 
there were no significant differences in the organiza- 
tion and delivery of cognitive rehabilitation therapy in 
facilities accredited by Commission on Accreditation 
of Rehabilitation Facilities (CARF) and in non- 
CARF-accredited facilities.” In an analysis of data 
from three Canadian trauma centers, over 7 years, sur- 
vival of blunt trauma patients at the accredited hos- 
pitals was statistically better than survival at non-ac- 
credited hospitals.” A large analysis of cervico-vaginal 
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cytology showed a modest overall positive predictive 
value of positive cytology in laboratory accredited by 
the College of American Pathologists." 


DISCUSSION 


General accreditation programs appear to improve 
the structure and process of care, with a good body 
of evidence showing that accreditation programs im- 
prove clinical outcomes. The best study that evaluated 
this area was the Quality Assurance Program (QAP) 
trial. Randomization of this important trial con- 
trolled for important factors known to affect a hospi- 
tal's ability to comply with and achieve accreditation 
standards for indicators such as hospital size, staffing 
levels, staff qualifications and budget levels. The first 
quality-indicator survey occurred, on an average, 10 
months after the COHSASA baseline survey in the 
intervention hospitals. It is possible that these hospi- 
tals had already made considerable progress that was 
not captured because the first round of the survey was 
too late to be a true baseline, which may explain the 
lack of effect of accreditation on the selected quality 
indicators.’ Evidence is consistent from several stud- 
ies to support a positive impact of general accredita- 
tion programs on different specific clinical outcomes, 
including the management of AMI, trauma, ambula- 
tory surgical care, infection control and pain manage- 
ment. Several studies have shown a significant positive 
impact of subspecialty accreditation programs in im- 
proving clinical outcomes in different subspecialties, 
including sleep medicine, chest pain management and 
trauma management (Table 2). General accreditation 
programs of health organizations and accreditation of 
subspecialties should be encouraged and supported to 
improve the quality of healthcare services. One of the 
most important barriers to the implementation of ac- 
creditation programs is the skepticism of healthcare 
professionals in general and physicians in particular 
about the positive impact of accreditation programs 
on the quality of healthcare services.”* There is a 
need to educate healthcare professionals about the 
potential benefits of accreditation to resolve any skep- 
tical attitude of healthcare professionals towards ac- 
creditation. 


Conclusion 

There is consistent evidence that shows that general 
accreditation programs improve the process of care 
provided by healthcare services. There is considerable 
evidence to show that general accreditation programs 
improve clinical outcomes of a wide spectrum of clini- 
cal conditions. There is also considerable evidence to 
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show that accreditation programs of subspecialties 
improve clinical outcomes. Accreditation programs 
should be supported as a tool to improve the quality 


of healthcare services. 
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Human immunodeficiency virus type 2 (HIV-2), the second retrovirus that causes the acquired immune 
deficiency syndrome (AIDS) in humans, is limited in its distribution to West Africa. We report cases in two 
Saudi families with HIV-2 infection and AIDS, resulting in death of the index cases—the husbands, while 
the wives and a daughter were maintained on antiretroviral therapy. When HIV viral loads were unde- 
tectable in initial assays, further testing confirmed the presence of HIV-2. In the first family, the 30-year- 
old wife was found to be HIV-positive after the diagnosis in her 30-year-old husband, who later died 
with AIDS. In the second family, HIV-2 infection was diagnosed in the 50-year-old wife and 18-year-old 
daughter of a man who had died of AIDS at the age of 48 years. Recognizing HIV-2 infection is essential 
for appropriate workup, assessment, therapy and care of the pregnant woman. 





uman immunodeficiency virus type 2 

(HIV-2), the second human retrovirus 

known to cause the acquired immune de- 
ficiency syndrome (AIDS), was first identified in 
1987 in West African countries. It remains endemic 
in certain foci despite the slowly increasing HIV-1 
prevalence in these areas.’ The prevalence of HIV-2 
was reported to range between 10% and 38% in cer- 
tain locations.” The transmission routes are similar 
to those of HIV-1, with heterosexual and perinatal 
transmission being the commonest. Compared to 
HIV-1, HIV-2 was found to spread at a slower rate 
with lower infectivity in the same population, includ- 
ing high-risk groups.^? While progression to AIDS 
is slower than in HIV-1, survival of HIV-2-infected 
patients after presenting with AIDS is similar to 
patients who are HIV-1-infected.? Other variations 
between HIV-1 and HIV-2 include differences in 
viral detection assays and response to antiretroviral 
therapy (ART). Because of the focal epidemiology of 
HIV-2 and lower prevalence worldwide, the majority 
of biological and clinical research has been conducted 
in HIV-1-infected patients.” Very limited data on 
HIV-2 from areas other than Africa have been re- 
ported.'”'* We are not aware of any case of sexually 
or perinatally transmitted HIV-2 having been report- 
ed from Saudi Arabia or from natives of che WHO 


Ann Saudi Med 31(4) July-August 2011 www.saudiannals.net 


Eastern Mediterranean region. We report cases of 
HIV-2 infection in two families from Saudi Arabia, 
including one case of mother-to-child transmission. 


CASE 1 

A 30-year-old Saudi woman was found to be HIV- 
positive when she was screened after her husband's 
diagnosis in 2002. Their two children were HIV- 
negative. She was asymptomatic, and the baseline 
CD4+ T-lymphocyte cell count was 400 cells/mm’. 
The initial HIV viral load was undetectable. HIV 
screening was done using AxSYM HIV 1/2 gO 
MEIA (Abbott Laboratories, Abbott Park, IL, USA), 
CD4+ T-lymphocyte count was done by standard flow 
cytometry using FACSCalibur (Becton Dickinson, 
San Jose, CA, USA), and HIV viral load was done 
using bDNA (Bayer Quantiplex bDNA, Bayer 
Diagnostics, Walpole, MA, USA). Therapy was initi- 
ated in the form of zidovudine, lamivudine and nelfina- 
vir when the CD4+ cell count dropped to 300 cells/ 
mm’. The ART course was notable for recurrent and 
severe adverse effects in the form of nausea, vomiting 
and diarrhea, forcing discontinuation. The CD4+ cell 
count continued to decrease, while the HIV viral load 
remained undetectable. This raised the suspicion of 
HIV-2 infection, which was confirmed using AxSYM 
HIV 1/2 gO MEIA (Abbott Laboratories, Abbott 
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Park, IL, USA) and CHIRON RIBA HIV-1/HIV-2 
SIA (Chiron Corp., Emeryville, CA, USA). ART was 
adjusted several times because of intolerance, and the 
0104+ cell count dropped to 110 cells/mm}. She was 
maintained on trimethoprim-sulfamethoxazole, and 
eventually tolerated atazanavir and zidovudine-lami- 
vudine combination. At the time of her last clinic visit 
in July 2009, she had no opportunistic infections and 
the CD4+ cell count was 233 cells/mm’. 


CASE 2 

A 30-year-old man (the husband of the patient in Case 
1) was diagnosed with AIDS based on a clinical presen- 
tation of fever, oral thrush, diarrhea, weight loss and an- 
orexia. HIV screening was done using ELISA (AxSYM 
HIV 1/2 gO MEIA, Abbott Laboratories, Abbott Park, 
IL, USA) in 2001. The initial CD4+ T-lymphocyte cell 
count was 203 cells/mm’. An HIV viral load was not 
available. The CD4+ count was done by standard flow 
cytometry using FACSCalibur (Becton Dickinson, San 
Jose, CA, USA). He was started on ART with a regimen 
consisting of zidovudine, lamivudine and indinavir, as 
well as trimethoprim-sulfamethoxazole, in early 2002. 
Ihe patient was unable to tolerate indinavir, so it was 
discontinued and replaced by efavirenz, not knowing 
the patient was HIV-2 positive. Clinical improvement 
was noted with resolution of the presenting symptoms; 
however, the CD4+ cell count remained low. HIV viral 
load was done using bDNA (Bayer Quantiplex bDNA, 
Bayer Diagnostics, Walpole, MA, USA). All HIV vi- 
ral load assays revealed undetectable virus. This initially 
raised the suspicion of a mutant strain, which could not 
be assessed by the methods used. In 2005, with the pa- 
tients CD4+ cell count dropping to 92 cells/mm’, the 
ART was changed to zidovudine, didanosine and lopi- 
navir/ritonavir. He continued to have recurrent oral 
thrush with significant weight loss; nevertheless, other 
opportunistic and granulomatous infections were not 
found. The patients HIV viral load had remained unde- 
tectable throughout despite a steadily decreasing CD4+ 
cell count. He died at home in 2005. 


CASE 3 

An 18-year-old Saudi girl was diagnosed with HIV 
infection in 2003, when she was 12 years old. She was 
screened after the death of her father, when her mother 
was also diagnosed as HIV-positive (Case 4). She had 
no other risk factors. She has 8 siblings and all were 
HIV-negative. She was referred to our institution in 
December 2009. She was asymptomatic, with a CD44- 
cell count of 112 cells/mm? and she was not on thera- 


py. HIV viral load was undetectable. HIV-2 infection 
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was then suspected and confirmed using AXSYM HIV 
1/2 gO MEIA (Abbott Laboratories, Abbott Park, 
IL, USA) and CHIRON RIBA HIV-1/HIV-2 SIA 
(Chiron Corp., Emeryville, CA, USA). She was started 
on treatment with tenofovir-emtricitabine combination, 
darunavir and ritonavir, along with trimethoprim-sulfa- 
methoxazole. 


CASE 4 

A 50-year-old woman (the mother of the girl in Case 
3) presented to our hospital in May 2009 with symp- 
toms suggestive of AIDS in the form of diarrhea, weight 
loss and cough. CD4+ cell count was 50 cells/mm’, No 
opportunistic infection was identified. She was started 
on lopinavir-ritonavir combination therapy and zid- 
ovudine-lamivudine combination therapy, which were 
changed to tenofovir-emtricitabine and atazanavir be- 
cause of intolerance. HIV viral load was undetectable, 
and HIV infection was confirmed as HIV-2, similar to 
Case 3. 


CASE 5 

A 48-year-old man died of AIDS complications in 2003 
(father of the girl in Case 3 and husband of the woman 
in Case 4). He was cared for in another facility. Based 
on information from his wife, he had progressive weight 
loss and diarrhea despite ART, the details of which were 
not available. After his diagnosis with HIV/ AIDS, his 
wife was screened and was positive for HIV, but offered 
no therapy. Only 1 (the girl in Case 3) of their 9 children 
was confirmed positive. After his death, the wife and the 
infected daughter did not seek medical care for HIV un- 
til the wife presented to our hospital in 2009. 


DISCUSSION 

Since the early days of discovery, HIV-2 was thought 
to be different from HIV-1.'?* After the initial report 
from Africa in 1987,! HIV-2 remained focally endemic 
in western African countries. A few reports indicated 
that HIV-2 could also be identified in patients in non- 
African countries. Cases were reported from Europe, ^^ 
with evidence of active transmission within Europe, 
the USA" and Japan." There are two reported cases of 
HIV-2 in the Middle East. The first case from Egypt 
was of a 40-year-old man from an unnamed Gulf state 
who was thought to have acquired HIV-2 from a blood 
transfusion for renal transplantation.” The second 
case from Kuwait was that of a newly arriving Indian 
man." The patient in the second case is not a native of 
the region, while the first case was attributed to blood 
transfusion and without clear mention of the country of 
origin of the patient. Among 20423 Saudi donors be- 
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tween 2000 and 2002, none was found to be HIV-1- or 
HIV-2-positive.? Therefore, we consider our cases as 
the first reported cases of HIV-2 in Saudi Arabia and 
the WHO Eastern Mediterranean region. We believe 
the husbands had first acquired the virus from a risky 
encounter related to a western African infected indi- 
vidual, a means of transmission previously described; 
then the wives were infected. The travel history of the 
index patient and the family members indicated that 
none had traveled outside Saudi Arabia. Our report 
also documents the first known mother-to-child trans- 
mission of HIV-2 in our region. 

It is essential to diagnose patients infected with 
HIV-2 correctly. The implications are important for 
therapy and prevention. The majority of current sero- 
logical screening tests are capable of picking up both 
HIV-1 and HIV-2; however, confirming HIV-2 is 
limited to certain tests. It is important that treatment 
providers consider assessment for HIV-2 diagnosis in 
patients with undetectable HIV RNA and declining 
CD4+ T-lymphocyte count. Suspicion was raised in 
our cases because of decreasing CD4+ T-lymphocyte 
counts with undetectable HIV viral load. Currently, 
commercial HIV RNA viral load assays cannot detect 
HIV-2 RNA.” Subsequently, HIV-2 antiretroviral re- 
sistance assays cannot be done. Since most of the tests 
developed for HIV were done using HIV-1 antigens, 
there is some degree of cross-reactivity for HIV-2, 
which could explain the positive testing for HIV-1 ini- 
tially in our patients. HIV-2 was not confirmed in the 
husbands, but since we believe that the wives acquired 
the disease from their husbands, it is almost certain 


that they had HIV-2. 


Heterosexual contact is the commonest mode of 
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HIV-1 transmission in the Saudi population, consti- 
tuting the majority of HIV cases in Saudi Arabia, fol- 
lowed by blood transfusion, vertical transmission and 
intravenous drug abuse. ^ AIDS is still the common- 
est presentation of HIV in Saudi men, but women are 
usually diagnosed earlier and they have higher CD4+ 
T-lymphocyte counts at diagnosis because they are 
usually diagnosed by screening after diagnosis of their 
husbands.” 

Data is very limited on the best regimen for treat- 
ment of AIDS caused by HIV-2; however, currently 
available data suggest that regimens containing nu- 
cleoside/ nucleotide-reverse transcriptase inhibitors 
(NRTIs) and a protease inhibitor (PI) are the best 
regimens in gaining virological and immunological re- 
sponse. Nevertheless, the activity of PI is still weaker 
against HIV-2 protease compared to HIV-1 prote- 
ase.” The structure of the building pocket of non- 
nucleoside-reverse transcriptase inhibitors (NNRTIs) 
for HIV-2 differs from that of HIV-1, conferring in- 
nate resistance to this class of drugs. NNRTIs should 
not be used for HIV-2.” Initiation of ART therapy in 
HIV-2-infected patients should be based on CD4+ 
T-lymphocyte counts and clinical status. As HIV-2 
viral load is undetectable by the currently used assays, 
even if CD4+ T-lymphocyte counts are extremely 
low, and it is the viral load that drives disease progres- 
sion in HIV-2, it may be advisable to start treatment 
earlier than in HIV-1-positive individuals. CD4+ 
T-lymphocyte count recovery in treated HIV-2- 
infected individuals seems to be poor compared to that 
expected from HIV-1 data, which may justify earlier 
treatment in HIV-2." The need for therapies specific 
for HIV-2 is pressing and remains un-mer. ^^? 
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Adrenal masses are being detected with increasing frequency due to the widespread use of computed 


tomography, magnetic resonance imaging and even ultrasonography for the evaluation of diseases with 


abdominal involvement. It is estimated that adrenal masses are an accidental finding in 1% to 5% of all 


abdominal CT scans performed. Adrenal hemangiomas are rare and nonfunctioning benign tumors and 


their differential diagnosis preoperatively is rather challenging. Adrenal hemangiomas are most usually 


cavernous, unilateral lesions of the adrenal glands; bilateral involvement has been reported twice, which 


appears between the ages 50 and 70 years, with a 2:1 female-to-male ratio. Approximately 60 surgical 





cases have been reported in the literature. In general, this tumor is large, and all cases reported were 


treated with open surgery or retroperitoneoscopic procedure. We report a case of a 19-year-old female 


patient with adrenal hemangioma that was removed by laparoscopic adrenalectomy. 


drenal masses are being detected with in- 

creasing frequency due to the widespread use 

of computed tomography (CT), magnetic 
resonance imaging (MRI) and even ultrasonography 
for the evaluation of diseases with abdominal involve- 
ment. Uncommon adrenal masses include cystic le- 
sions (hydatid cyst, endothelial cyst), solid lesions 
(hemangioma, ganglioneuroma, angiosarcoma, primary 
malignant melanoma) and solid fatty lesions (myeloli- 
poma, collision tumor). Adrenal hemangiomas are rare 
and nonfunctioning benign tumors. To the best of our 
knowledge, approximately 60 surgical cases have been 
reported in the literature. In general, this tumor is large, 
and all cases reported were treated with open surgery or 
a retroperitoneoscopic procedure. © The first case of ad- 
renal hemangioma resected surgically was reported in 
1955 We report a case of large adrenal hemangioma 


that was removed by laparoscopic adrenalectomy. 


CASE 

A 19-year-old, single, Saudi female was evaluated for 
adrenal incidentaloma. She was asymptomatic, and 
physical examination was unremarkable. Her endo- 
crinology tests revealed all parameters to be within 
the normal range; the results were as follows: aldo- 
sterone 379 pmol/L; renin 8.2 pg/mL; adrenaline 22 
nmol/24 h; noradrenaline 142 nmol/24 h; metaneph- 
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rine 0.45 pmol/24 h; normetanephrine 0.78 umol/24 
h; dopamine 2116 nmol/24 h; chromogranin A 
83 pg/L; adrenocorticotrophic hormone (ACTH) 
3.0 pmol/L; DHEA-S 3.94 pmol/L; 17-OH- 
progesterone 6.5 nmol/L; serum cortisol (60 minutes 
after 250 pg ACTH stimulation test) 732 mmol/L. 
Abdominal ultrasound showed a cystic multiseprated 
lesion in the right adrenal gland, measuring 6.5x4.2 
cm, with evidence of focal calcification (Figure 1). 
An intravenous contrast CT scan of the abdomen 
showed a well-defined lobulated multicystic lesion with 
internal septation, measuring about 4.3x7.3x5.4 cm in 


the right adrenal gland, which showed taint marginal 


enhancement as well as septal enhancement (Figure 2). 





Figure 1. Abdominal ultrasound showed cystic multiseptated 
lesion in the right adrenal region, measuring 6.5x4.2 cm (white 
arrow}, with evidence of focal calcification. 
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Figure 2. An intravenous contrast CT scan of the abdomen 
showed a well-defined lobulated multicystic lesion, with some 
having internal septation measuring about 4.3x7.3x5.4 cm (white 
arrow), originating from the right adrenal gland, which shows 
faint marginal enhancement as well as septal enhancement. 





Figure 3. MRI axial T1-weighted FLASH sequence with TR/ 
TE 118/5.2 showed right adrenal well-defined lobulated mass 
measuring 5.1x4.3x 4.4 cm (white arrow), multiseptated with 
spoke-wheel appearance. 


MRI showed right adrenal well-defined lobulated mass 
measuring 5.1x4.3x4.4 cm, multiseptated with spoke 
wheel appearance (Figures 3, 4). She underwent lapa- 
roscopic right adrenalectomy with no complications, 
and postoperative histopathology showed the pres- 
ence of a hemangioma. 


DISCUSSION 


Adrenal hemangiomas are rare, nonfunctioning benign 
tumors that can present in young patients. The indica- 
tion for excision is based on tumor size. Adrenal inci- 
dentalomas larger than 6 cm in diameter must be ex- 
cised because the risk of adrenal cancer is 35% to 98%. 
For lesions measuring 4 to 6 cm, other imaging features, 
a history of extra-adrenal malignancy, patient prefer- 
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Figure 4. MRI coronal T2-weighted HASTE sequence with TR/ 
TE 1100/114 showed right adrenal well-defined lobulated mass 
(white arrow). 


ence, age and comorbidities should be taken into con- 
sideration. Adrenalectomy and follow-up with imaging 
are both acceptable in such cases. Most adrenal hem- 
angiomas reported so far have been treated surgically 
due to their size. Other indications for surgery include 
mass-effect type symptoms from neighboring organs 
and complications such as hemorrhage. In our case, 
the risk in terms of morbidity and mortality of merely 
watching the incidentaloma was probably not high, but 
potentially more serious conditions such as carcinoma 
can occur, and such adrenal masses should be resected. 
The evolution of radiological imaging resulted in an in- 
creased detection rate of adrenal incidentalomas. It is 
estimated that adrenal masses are an accidental finding 
in 1% to 5% of all abdominal CT scans performed. 
Adrenal hemangiomas are extremely rare, and their 
differential diagnosis preoperatively is rather challeng- 
ing. Adrenal hemangiomas are most usually cavern- 
ous, unilateral lesions of the adrenal glands; bilateral 
involvement has been reported twice, which appears 
between the ages 50 and 70 years, with a 2:1 female-to- 


+1 Our patient seemed to be the youngest 


male ratio. 
of patients with similar cases that have been reported in 
the literature. In other cases, tumor size ranged from 2 
to 25 cm in diameter, with the majority measuring more 
than 10 cm, probably because most of these tumors are 
incidental findings and are usually asymptomatic un- 
less pain is caused by hemorrhage or mechanical mass 
effects of the tumor on associated structures. ^? They 
are most commonly nonfunctioning tumors, with only 
3 cases of hormone-secreting adrenal hemangiomas be- 
ing reported to date.^^!5 In 2 cases, adrenal hemangio- 
mas presented with spontaneous life-threatening retro- 


peritoneal hemorrhage.'^'* 
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Hemangiomas usually involve the adrenal cortex; 
the tumor is well delimited and encapsulated. Multiple 
cavities are seen at the periphery, whereas complex 
modifications involve necrosis, calcifications, fibrosis, 
thrombosis and hemorrhage. Microscopic analysis re- 
veals that hemangiomas are usually cavernous and rarely 
capillary. Plain radiographs demonstrate calcifications 
in 64% of cases. The ultrasound appearance is nonspe- 
cific, hypoechoic, hyperechoic or of mixed echogenicity. 
A non-enhanced CT scan showed a hypoattenuating 





mass with necrotic areas." Preoperative angiograms 
can demonstrate pooling of contrast media within this 
mass, strongly suggesting a diagnosis of hemangioma. 
The radiological finding of calcifications, when present, 
along with the characteristic angiographic appearance 
of a hemangioma, allows the radiologist to correctly 
diagnose this benign tumor preoperatively.’ The preop- 
erative diagnosis of adrenal hemangioma is difficult but 
should be kept in mind as being part of the differential 
diagnosis of adrenal tumors. 
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Glycogenic hepatopathy (GH ) is a rare cause of serum transaminase elevations in type 1 diabetes melli- 
tus. We describe a 13-year-old male with a history of poorly controlled type 1 diabetes mellitus who pre- 


sented with hepatomegaly and severe transaminase 
sists of improving glycemic control. Hepatomegaly 


flares. Liver histology confirmed GH. Treatment con- 
due to excess glycogen storage in poorly controlled 


type 1 diabetics has been associated with younger patients with poor glycemic control, occurring about 
2-4 weeks after starting insulin treatment, and resolving upon glucose stabilization. We conclude that 


glycogenic hepatopathy can cause hepatomegaly 


and significant transaminase elevations in individuals 


with type | diabetes mellitus, The recovery of severe transaminase elevations in this patient illustrates the 
more benign course of GH, which is a condition with a far better prognosis. Clinician awareness of GH 
should prevent diagnostic delay and will provide better insight into the prevalence of GH. 


lycogen hepatopathy (GH) can present with 

different clinical symptoms and signs, the most 

dramatic being a syndrome first described by 
Mauriac in 1930 of growth retardation, hepatomegaly, 
cushingoid features, and delayed puberty.’ Whereas the 
Mauriac syndrome was first described, the histologic 
findings of GH remain underrecognized. We present a 
case of GH in a patient with poorly controlled type 1 
diabetes mellitus. The recovery of severe transaminase 
elevations in this patient illustrates the more benign 
course of GH. The aim of this study is to describe the 
clinical characteristics and pathologic features of GH to 
improve wider recognition of this disease. 


CASE 

A 13-year-old male with a 3-year history of type 1 
diabetes mellitus. He was treated with glargine and 
lispro insulin, with an average requirement was 1.2 
units/kg/day. His hemoglobin A,, ranged from 7.0% 
to 13.0% of total hemoglobin. He developed severe 
increases in transaminase levels that were followed 
by recovery ro normal levels during periods of better 
metabolic control (Figure 1). Physical examination 
revealed hepatomegaly. Laboratory analysis was com- 
patible with major aminotransferase disturbances 


(Figure 1), with concurrent increases in gamma-glu- 
tamyl transferase 187 U/L (normal «35 U/L) and 
alkaline phosphatase 179 U/L (normal «120 U/L). 
Liver synthetic capacity as measured by serum albu- 
min 33 g/L (normal 34 to 52 g/L), total bilirubin 9.7 
umol/L and coagulation tests (activated partial pro- 
thrombin time 28.8 seconds (normal «29 seconds) 
and international normalization ratio 9 ( normal 
«0.9). Total cholesterol 5.74 mmol/L, triglyceride 
1.55 mmol/L, low density lipoprotein 2.7mmol/L, 
Thyroglobulin antibodies 1550 IU/mL (nor- 
mal«115 IU/mL), microsomal antibodies 56.7 IU/ 
mL (normal « 34 IU/mL). Immunoglobulins A, G, 
M and E were normal. Serology tests for HIV, hepa- 
titis C and B, cytomegalovirus and infectious mono- 
nucleosis were negative. Serum alpha-1 antitrypsin, 
ceruloplasmin, copper, iron and ferritin levels were in 
normal ranges. Liver kidney microsomal antibodies, 
smooth muscle antibodies (ASMA) and mitochon- 
drial antibodies (AMA) were negative. Ultrasound 
and CT scans of the abdomen showed that the liver 
measured 19.4 cm in diameter with increased echo- 
genicity and an inhomogenous texture. Liver biopsy 
showed that there was glycogen accumulation, char- 
acterized by hepatocyte swelling, accentuation of 
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Figure 1. Intermittent rises in glycosylated hemoglobin (a), plasma glucose (mmol/L ) (b), alanine 
aminotransferase (U/L) (c) and gamma-glutamyl transpeptidase (U/L) (d). 





Figure 2. Liver histopathology showed diffuse hepatocyte swelling with rarefaction of 
cytoplasm and compressed sinusoids (a), intracytoplasmic giant mitochondria seen 
as round, red to pink globules (arrow) (hematoxylin and eosin stain, x10) (b), prominent 
hepatocellular membranes (hematoxylin and eosin stain x40) (c), abundant cytoplasmic 
glycogen deposits are demonstrated by a PAS stain x40 (d), glycogen removed by 
diastase digestion (10x) (e). 
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cell membranes due to cytoplasmic rarefaction and 
a strongly positive periodic acid Schiff (PAS, stains 
polysaccharides) staining (Figure 2). After diastase 
digestion, which selectively degrades glycogen, PAS 
staining was no longer positive, confirming that gly- 
cogen accumulation was responsible for the findings 
(Figure 2). 


DISCUSSION 


The most common liver function tests include the se- 
rum aminotransferases such as alanine aminotrans- 
ferase (ALT) which measures the concentration of 
intracellular hepatic enzymes that have leaked into the 
circulation and serve as a marker of hepatocyte injury 
and gamma-glutamyl transpeptidase, which acts as a 
marker of biliary function and cholestasis. Children 
with type 1 diabetes are frequently investigated for he- 
patic abnormalities. The prevalences of elevated ALT 
in type 1 (9.596) and type 2 (12.196) diabetes patients 
were both considerably higher than the 2.796 expected 
in the general population and higher than 5.696 re- 
ported at baseline in clinical trials.^? This suggests that 
about 10% of diabetes patients under regular review in 
secondary care may need further investigation for the 
causes of elevated ALT. In Egypt, 692 patients with 
type 1 diabetes showed elevated ALT in 3.996 and ab- 
normal hepatic ultrasound in 4.596? Elevated ALT in 
type 1 diabetes was slightly more common in males, 
and appeared to show some association with microal- 
buminuria and dyslipidemia.” Diabetes mellitus is as- 
sociated with non-alcoholic fatty liver disease includ- 
ing its severe form, non-alcoholic steatohepatitis. 
Elevated serum transaminases in type 1 as well as type 
2 diabetes are most frequently caused by non-alcoholic 
fatty liver disease.’ In a small case series where patients 


GLYCOGEN HEPATOPATHY 


with liver test abnormalities were investigated in detail, 
marked accumulation of glycogen and steatohepatitis 
were demonstrated on liver biopsy.”' Glycogen load- 
ing of the liver was first documented as a component of 
Mauriac syndrome in 1930.' The liver defects observed 
in Mauriac syndrome can occur without the syndromal 
features in adults with type 1 diabetes." 

The key findingin GH is glycogen accumulation in the 
liver causing hepatomegaly and elevated liver enzymes, 
especially transaminases. Hepatomegaly and elevated 
transaminases are very frequent findings in GH. 95 
All patients with GH are on insulin therapy and vir- 
tually all patients have type 1 diabetes. The etiology 
for hepatomegaly is less clear. Hepatomegaly can be a 
complication of diabetes. Frequent episodes of hyper- 
glycemia and subsequent treatment with insulin cause 
hepatomegaly due to hepatic glycogen and lipid accu- 
mulation in type 1 diabetics.'? Inactivation of glycogen 
phosphorylase due to hyperglycemia causes inhibition 
of glycogenolysis and activation of glycogen synthase. 
This results in glycogen synthesis. Insulin activates gly- 
cogen synthase and results in further glycogen accumu- 
lation." Glycogen production persists for some time 
after insulin levels have declined. Hepatomegaly due to 
excess glycogen storage in poorly controlled type 1 dia- 
betics has been associated with younger patients with 
poor glycemic control, occurring about 2 to 4 weeks 
after starting insulin treatment, and resolving upon glu- 
cose stabilization. Our case show similar clinical and 
histological features to those described by others.” 

In conclusion, intermittent elevated liver transami- 
nases in patients with type 1 diabetes can be due to 
GH, a condition with a far better prognosis. Clinician 
awareness of GH should prevent diagnostic delay and 
will provide better insight into the prevalence of GH. 


Ann Saudi Med 31(4) July-August 2011 www.saudiannals.net 


GLYCOGEN HEPATOPATHY 


REFERENCES 


1. Mauriac P. Gros ventre, hepatomegalie, trou- 
bles de las croissance chez les enfants diabet- 
iques traits depuis plusieurs annes par l'insuline. 
Gax Hebd Med Bordeaux. 1930;26:402-410. 

2. West J, Brousibl J, Gazis A, Jackson L, Mansell 
P, Bennett A, et al. Elevated serum alanine trans- 
aminase in patients with type 1 or type 2 diabetes 
mellitus. 0 J Med 2006; 99:871-876 

3. Kim HC, Nam CM, Jee SH, Han KH, Oh DK, Suh 
Il. Normal serum aminotransferase concentration 
and risk of mortality from liver diseases: prospec- 
tive cohort study. Br Med J 2004; 328:983-7. 

4. Lebovitz HE, Kreider M, Freed MI. Evalua- 
tion of liver function in type 2 diabetic patients 
during clinical trials. Diabetes Care 2002; 
25:815-21. 

5. El-Karaksy HM, Anwar G, Esmat G, Mansour 
S, Sabry M, Helmy H, et al, Fouad H. Prevalence 
of hepatic abnormalities in a cohort of Egyptian 
children with type 1 diabetes mellitus. Pediatr Dia- 
betes. 2009 Dec 23 

6. Marchesini G, Brizi M, Morselli-Labate A, Blan- 
chi G,Bugianesi E, McCullogh A, et al. Association 
of non-alcoholic fatty liver disease and insulin re- 
sistance. Am J Med 1999; 107:450-5. 


7. Matteoni C, Younossi Z, Gramlich T, Bopari 
N, Liu Y, McCullough N. Nonalcoholic fatty liver 
disease: a spectrumof clinical and pathological 
severity. Gastroenterology 1999;116:1413-19. 

8. Angulo P. Nonalcoholic fatty liver disease. N 
Engl J M 1. ed. 2002;346:1221-31. 

9. Olsson R, Wesslau C, William-Olsson T, Zetter- 
gren L. Elevated aminotransferases and alkaline 
phosphatases in unstable diabetes mellitus with- 
out ketoacidosis or hypoglycemia. J Clin Gastro- 
enterol.1989; 11:541-545. 

10. Munns CF, McCrossin RB, Thomsett MJ, 
Batch J. Hepatic glycogenosis: reversible hepato- 
megaly in type 1 diabetes. J Paediatr Child Health. 
2000;36:449-452. 

11. Torbenson M, Chen YY, Brunt E, Cummings 
OW, Gottfried M, Jakate S, et al. Glycogenic 
hepatopathy: an underrecognized hepatic com- 
plication of diabetes mellitus. Am J Surg Pathol. 
2006;30:508-13. 

12. Chatila R, West AB. Hepatomegaly and abnor- 
mal liver tests due to glycogenosis in adults with 
diabetes. Medicine (Baltimore). 1996;75:327-33 

13. Carcione L, Lombardo F, Messina MF, Rosano 
M, De Luca F. Liver glycogenosis as early manifes- 


tation in type 1 diabetes mellitus. Diabetes Nutr 
Metab. 2003;16:182-184. 

14. Evans RW, Littler TR, Pemberton HS. Glyco- 
gen storage in the liver in diabetes mellitus. J Clin 
Pathol. 1955;8:110-113. 

15. Nakamuta M, Ohashi M, Goto K, Tanabe Y, Hi- 
roshige K, Nawata H. Diabetes mellitusassociated 
glycogen storage hepatomegaly: report of a case 
and review of the Japanese literature. Fukuoka 
Igaku Zasshi. 1993;84:354-358. 

16. Torres M, Lopez D. Liver glycogen storage 
associated with uncontrolled type 1 diabetes mel- 
litus. J Hepatol. 2001;35:538. 

17. Van den Brand M, Elving LD, Drenth JP, van 
Krieken JH. Glycogenic hepatopathy: a rare cause 
of elevated serum transaminases in diabetes mel- 
litus. Neth J Med. 2009 ;67:394-6 

18. Abaci A, Bekem O, Unuvar T, Ozer E, Bober E, 
Arslan N, et al. Hepatic glycogenosis: A rare 
cause of hepatomegaly in type 1 diabetes mel- 
litus. Journal of Diabetes and Its Complications, 
2008;22:325-8. 

19. Van Steenbergen W, Lanckmans S. Liver dis- 
turbances in obesity and diabetes mellitus. Inter- 
national Journal of Obesity, 1995;S3:S27-S36. 





Ann Saudi Med 31(4) July-August 2011 www.saudiannals.net 





427 


428 


case report 


Oral hamartomas with von Recklinghausen 


disease 


C Anand Kumar, RC Jagat Reddy, Siddarth Gupta, Sanjeev Laller 


From the Department of Oral Medicine and Radiology, Kanti Devi Dental College and Hospital, Mathura, Uttar Pradesh, India 


Correspondence: Sanjeev Laller, MD ٠ Department of Oral Medicine and Radiology, Kanti Devi Dental College and Hospital, Mathura, Uttar 
Pradesh, India - M:.+91-9760335255 ° drlallersanjeev_82@yahoo.com Accepted: July 2010 


Ann Saudi Med 2011; 31(4): 428-430 


PMID: 21293068 DOI: 10.4103/0256-4947.76407 


Neurofibromatosis is a genetically-inherited disorder of the nervous system that primarily affects the 
development and growth of neural (nerve) cell tissues and also causes cafe-au-lait spots on the skin, 


dysplastic abnormalities of the skin, nervous system, bones, endocrine organs and blood vessels. The two 
major classifications are NF-1, a generalized form, is the commonest and affects peripheral nerve tissues 
and NF-2, a rare central form, affects the central nervous system. An unusual finding of oral hamartomas 
may occur as part of NF-1 and here we presented one such rare case of oral hamartomas in a patient 


with Von-Recklinghausen’s disease. 


on Recklinghausen neurofibromatosis type I 

(vRNF-1), first described by Frederick Von 

Recklinghausen in 1882, is an autosomal 
dominant disorder caused by mutations in chromosome 
17.'° This inherited systemic disease affects approxi- 
mately 1 in 3500 individuals. Typical dysplasias in NF-1 
patients involve the skeletal system (sphenoid wing 
dysplasia, tibial pseudarthrosis), the skin (café-au-lait 
spots), and the nervous system (optic pathway gliomas, 
neurofibromas, astrocytomas, pheochromocytoma and 
meningeomas). 


CASE 

A 65-year-old male reported to the Department of Oral 
Medicine with a chief complaint of multiple nodules of 
varying size all over the body and also in the mouth for 
the previoux 30 years. The patient admitted that initially 
the small nodule appeared on his back and then gradu- 
ally increased in size with development of other nodules 
all over the body including the mouth, which was oc- 
casionally associated with an itching sensation. The pa- 
tient had no relevant medical history. On examination 
the nodules were either sessile or pedunculated, with a 
smooth surface of varying size ranging from millimeters 
to centimeters with normal skin color, soft to firm, non 
tender and present over the whole body. Yellowish-tan 
to dark-brown macules were also noticed in the vicinity 
of the nodules, which were smooth-edged and varied in 





diameter from 1 to 2 millimeter to several centimeters 
(café-au-lait spots). An ocular examination performed 
by an ophthalmologist for Lisch nodules using a slit 
lamp test was positive. Intra-oral examination revealed 
the presence of multiple nodules in the anterior part 
of the hard palate of variable size and normal muco- 
sal color, soft to firm in consistency, nonulcerated and 
nontender (Figure 1) and the presence of macroglossia. 
Radiographical examination revealed no contributory 
finding by periapical and occlusal radiographs. A pan- 


aromic radiograph revealed widened mandibular canals 


with bifurcation in the premolar region, pathognomic 
of neurofibromatosis type I (Figure 2). A sample of tis- 





Figure 1. Nodular or neurofibromatous growths of palate and 
alveolar ridge. 
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sue taken from the intraoral palatal nodule was sent for 
histopathological tissue examination. It revealed that the 
dermis and subcutaneous tissue had diffuse spindle cell 
tumors composed of cells with tapering ends and wavy 
nuclei. There was evidence of pleomorphism or mitosis 
suggestive of neurofibromatosis. 

On the basis of history, clinical and radiologically 
evidence along with the histopathological investigation, 


the case was diagnosed as von Recklinghausen disease. 


DISCUSSION 


Neurofibromatosis type I (NF-1), commonly known as 
von Recklinghausen disease, is a human genetic disorder 
caused by a single gene. There is no racial, gender or age 
predilection for the development of oral neurofibromas 
in NF-1.! NF-1 is a tumor disease that is caused by the 
malfunction of a gene on chromosome 17 that is respon- 
sible for control of cell division. It often presents with 
scoliosis (bone disease) and eye problems." 

NF-1 is caused by a mutation of a gene on the long 
arm of chromosome 17 that encodes a protein known 
as neurofibromin, which plays a role in intracellular sig- 
naling. Neurofibromin regulates many of the pathways 
responsible for overactive cell proliferation, learning 
impairments, skeletal defects and plays a role in neural 
development. Neurofibromin is a negative regulator of 
the Ras oncogene. The mutant gene is transmitted with 
an autosomal dominant pattern of inheritance, but up to 
50% of NF-1 cases arise due to spontaneous mutation. 
The incidence of NF-1 is about 1 in 3500 live birth.^ 
A neurofibromatosis is a mass lesion of the peripheral 
nervous system. Its cellular lineage is uncertain, and may 
derive from Schwann cells, other perineural cell lines, or 
fibroblasts. 

A cutaneous neurofibroma manifests as a solitary or 
as multiple firm, as rubbery bumps of varied size on the 
skin and their presence in the oral cavity is very rare. The 
hallmark lesion of NF-1 is the plexiform neurofibroma." 
Malignant peripheral nerve-sheath tumor, commonly 
known as neurofibrosarcomas, can arise from degenera- 
tion of a plexiform neurofibroma, but this is a rare com- 
plication,? with a lifetime risk of 8% to 12% of transfor- 
mation neurofibroma. Patients with NF-1 develop flat 
pigmented lesions of the skin called café au lait spots and 
also freckles of the axillae (Crowe sign). Intracranially, 
NF-1 patients have a predisposition to develop glial 
tumors of the central nervous system, primarily optic 
gliomas. Lisch nodules (dome-shaped, pigmented nod- 
ules of the iris) are present in 9096 of type 1 patients at 
the age of 5 years. Other significant dysplasias in NF-1 
patients involve the skeletal system (sphenoid wing dys- 
plasia, tibial pseudoarthrosis) and the nervous system 
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(optic pathway gliomas, neurofibromas, astrocytomas, 
pheochromocytoma and meningeomas).?'? 

Radiographically, oral neurofibromas present with a 
wide mandibular canal, mandibular foramen and men- 
tal foramen. Neurofibromas may seldom be primarily 
intraosseous; in that case they usually appear as a uni- 
locular, with a well-defined radiolucency. Most neuro- 
fibromas show low attenuation in CT scans, although 
some of them may show soft tissue density. Low-den- 
sity lesions contain a variable amount of Schwann cells 
rich in lipids, cystic degeneration and xanthomatous al- 
terations. High-density areas are thought to represent 
collagen rich or cellular areas. On MRI, lesions show a 
low signal in T1 and a high signal in T2, with a variable 
highlighting with the contrast. A high peripheral signal 
with a low central signal in T2 weighted images (bull's 
eye sign) is a typical sign of neurofibromas. A similar 
sign can also be seen in CT. 

Histologically, neurofibromas are composed of a 
mixture of Schwann cells, perineural cells, and endoneu- 
ral fibroblasts, without a capsule. Schwann cells account 
for about 3696 to 8096 of lesional cells. These constitute 
the predominant cellular type and they usually have 
widened nuclei with an undulated shape and sharp cor- 
ners. On electronic microscopy, Schwann cells can be 
seen embracing axons. It is estimated that between 0.796 
and 3196 of cells are perineural cells. In seldom cases this 
type of cell can predominate." 

The National Institute of Health created seven spe- 
cific criteria for the diagnosis of NF-1 in 1987, includ- 
ing six or more café-au-lait macules, two or more neu- 
rofibromas, freckling, optic glioma, two or more Lisch 
nodules, a distinctive osseous lesion and a first-degree 
relative with NF-1 by the above criteria. Two of these 
seven ‘cardinal clinical features” are required for positive 


diagnosis." 








5—— 





Figure 2. Orthopantomogram showing widened mandibular canals bilaterally along with 


bifurcation in premolar region. 
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There is no cure for the disease itself except for 
the symptomatic treatment followed by a team of spe- 
cialists to manage complications. Surgery can be at- 
tempted when the tumors compress organs or other 
structures. Less than 8% to 12% people with neurofi- 
bromatosis develop cancerous growth; in these cases, 


HAMARTOMAS WITH VON RECKLINGHAUSEN DIESEASE 


chemotherapy could be beneficial." It is important 
that oral physicians and surgeons keep this disease 
under consideration when oral lesions characteristic 
of NF-I are present. These patients must be reviewed 
long term because of eventual complications, particu- 
larly malignant transformation. 
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what's your diagnosis? 


Boy with lipstick—a clinical dilemma 
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9-year-old boy presented with 2-year history of 
progressive discoloration of the lips and finger- 

ails. The boy was a product of a nonconsanguine- 

ous marriage and was born at term with normal develop- 
mental milestones. There was no history of discoloration 
of any other areas, jaundice, breathlessness, easy fatigue, 
squatting spells or recurrent chest infections. The parents 
complained that the boy was always teased by the fellow 
students for applying lipstick (Figure 1). They denied any 
similar complaints by family members. The patient gave a 
history of dryness of the eyes since the age of 3 years and use 


of moisturizing eye drops. Examination revealed a height of 
143 cm (75th centile); weight, 29 kg (50th centile); blood 
pressure, supine 100/60 and standing 90/58 mm Hg; and 
hyperpigmentation of the lips, finger and toenails. The rest 
of the systemic examination was unremarkable. 


What is the diagnosis? 
FOR THE ANSWER, VISIT: 


http://www.saudiannals.net 








Figure 1: Hyperpigmentation of lips. 
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letters 


Thalamic hemorrhage six 
days after carotid artery 
stenting 


To the Editor: Hyperperfusion 
syndrome (HPS) is a serious and 
potentially fatal complication fol- 
lowing carotid artery revasculariza- 
tion procedures. The onset of this 
syndrome following carotid endar- 
terectomy (CEA) is variable, rang- 
ing from immediate up to 4 weeks 
postoperatively. In carotid artery 
stenting (CAS), most cases happen 
immediately or in the early phase 
after stent implantation, and late 
onset intracerebal hemorrhage is an 
unusual presentation." Cerebral 
blood flow (CBF) and perfusion 
increase in almost all patients fol- 
lowing CEA and CAS, but hyper- 
perfusion is usually defined as a 
more than 10096 increase in CBF 
compared to the pre-operative 
baseline? 

There is general belief that auto- 
regulatory failure and cerebral hy- 
perperfusion persists for some time 
after revascularization, but eventu- 


' This syndrome 


ally normalizes. 
is characterized by symptoms like 
headache, seizure, confusion, focal 


neurological signs due to cerebro- 


vascular accidents and ipsilateral 
intracerebral hemorrhage. Some 
basic mechanisms that could result 
in ICH after these procedures are: 
1) cerebral hyperperfusion syn- 
drome, 2) a preoperative cerebral 
ischemic event, 3) a cerebral infarc- 
tion and 4) the use of postoperative 
anticoagulation therapy. 

A 74-year-old male presented 
with right side hemiparesis and 
dysarteria one week before admis- 
sion. These symptoms lasted a few 
hours and resolved completely. He 
denied any history of stroke and 
vascular risk factors included arte- 
rial hypertension, high blood cho- 
lesterol and smoking. All laborato- 
ry tests, including blood and coagu- 
lation parameters were normal, and 
blood pressure on admission was 
120/80 mm Hg. A carotid artery 
Doppler ultrasound scan revealed 
stenosis of the left internal carotid 
artery. Catheter angiography con- 
firmed 75% stenosis of the left in- 
ternal carotid artery according to 
The North American Symptomatic 
Carotid Endarterectomy Trial 
(NASCET) criteria with post- 


stenotic segmental dilatation. The 














Figure 1. Lateral angiography of the left internal carotid artery, 
before (left) and after (middle) stenting. Intracranial frontal view 
showed normal A1 segment (right). 


patient underwent successful ca- 
rotid artery stenting, which was 
performed without cerebral protec- 
tion. Despite unfavorable and dif- 
ficult aortic arch anatomy (bovine 
type), the operation went very well 
without complications. The mor- 
phologic result was good, without 
residual stenosis (Figure 1). The 
patient received aspirin 80 mg and 
clopidogrel 75 mg daily (which 
was started 5 days before CAS) 
plus full anticoagulation during the 
procedure. After the procedure, the 
patient was closely observed and 
his blood pressure was monitored 
for 2 days. On the third day the pa- 
tient was neurologically intact and 
discharged home with clopidegrol 
75 mg daily. On the sixth postop- 
erative day, he developed clinical 
signs of HPS, including headache 
and right side hemiplegia. A brain 
CT scan showed intracranial hem- 
orrhage in the left thalamus with 
some extension to posterior limb of 
internal capsule (Figure 2). The ar- 
terial blood pressure of the patient 
was within normal limits. All co- 
agulation tests including serum fi- 


brinogen were in the normal range. 





Figure 2. Plain axial CT scan, showed left thalamic hemorrhage 
with some extension to posterior limb of internal capsule. 
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The patient was treated conserva- 
tively and recovered partially, and 
at the 2-month follow-up there was 
mild right limb paresis. If we con- 
sider this case HPS, there is an un- 
usual late presentation, six days af- 
ter carotid artery stenting in a nor- 
motensive patient. Although there 
are claims that severe ipsilateral 
stenosis, impaired collateral blood 
flow secondary to an advanced oc- 
clusive disease in other extracranial 
cerebral vessels or an incomplete 
circle of Willis, peri- and postop- 
erative hypertension are main risk 
factors for developing HPS and in- 
tracerebral hemorrhage after CAS, 
our case showed that this complica- 
tion may happen even in a patient 
without these risk factors and also 
as a late presentation, six days after 
intervention. 
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Re: Prevalence of chronic 
obstructive pulmonary 
disease among smokers 
attending primary health- 
care clinics in Saudi Arabia 


To the Editor: We read with great 
interest the article published in the 
March-April issue of the Annals of 
Saudi Medicine on the prevalence of 
chronic obstructive pulmonary dis- 
ease (COPD) among smokers." We 
would like to raise several scientific 
and public interest issues related to 
the article. 

COPD is defined in the Methods 
section as airway obstruction with 
a smoking history of 5 years or 
more. They attribute the definition 
to the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) 
2009. GOLD 2009 did not specify 
the duration of smoking but some 
earlier guidelines considered 10 years 
as a minimum risk. We now know, 
from computerized CT scan scor- 
ing, that emphysema and obstructive 
chronic bronchitis do not develop 


www.saudiannals.net 


without a long history of smoking. 
This concurs with a recent study 
from Saudi Arabia—using CT scan 
and bronchial biopsy— which found 
that all patients with less than 20 
pack-years smoking history had ir- 
reversible asthma and not COPD. 
Unless those patients had heavy oc- 
cupational exposure like wood burn- 
ing or digging wells, smoking for 5 
years does not produce COPD. 
Implicit in the definition of any 
disease is the exclusion of other 
conditions with similar manifesta- 
tions. GOLD explicitly says that 
COPD is defined by emphysema/ 
chronic bronchitis and that irrevers- 
ible asthma and bronchiectasis have 
to be ruled out. 
of asthma or atopy” used by the ar- 
ticle does not rule out irreversible 


Lack of “history 


asthma. Some of the simpler differ- 
entiating points listed by GOLD to 
diagnose asthma are: freedom from 
symptoms between attacks, large re- 
versibility of FEV1, younger age of 
onset, and manifestations of atopy. 
In particular, hypertrophy of the 
nasal turbinates has been reported 
consistently to be 80% to 90% in 
asthma compared with 15% to 20% 
in COPD. None of the GOLD cri- 
teria for COPD were mentioned in 
the article. 

The greatest evolution in the 
understanding of COPD in the last 
15 years is the universal acceptance 
of COPD phenotypes. The follow- 
ing have been used for phenotyping: 
sputum cytology, fiberoptic bronchi- 
al biopsy, carbon monoxide diffusion 
studies, long-term reversibility tests 
(single reversibility is unreliable), 
lung compliance, computerized 
scores of CT scan, and visual assess- 
ment of CT scans and other means 
to differentiate COPD into three 
major phenotypes: irreversible asth- 
ma (A), mixed bronchitis-emphyse- 
ma COPD (M), and emphysema- 
dominant COPD (E). The differ- 


entiation is not an idle intellectual 


letters 


exercise, but has serious therapeutic 
implications. A, M and E pheno- 
types display different responses to 
inhaled bronchodilators. 

Various studies have concluded 
that 2096 to 4096 of “COPD” pa- 
tients suffer from irreversible asth- 


2,6,7 


ma In addition, even in Western 
countries, bronchiectasis is present 
in over 1096 as an alternative or 
concomitant diagnosis to COPD.*? 
Many studies in the last few years 
use terms like “persistent airflow ob- 
struction” or “airway obstruction" or 
"limitation" to describe undifferen- 
tiated airway obstruction." 

‘The article enforces the message 
that COPD is one entity and, inad- 
vertently, introduces a new serious 
16% of “COPD” pa- 
tients smoked for less than 10 years 
and another 42% less than 20 years. 
Even at such low levels of smoking 


precedent: 


a diagnosis of asthma is not a con- 
sideration in the article. Adopting 
this concept would increase expen- 
ditures, as COPD is treated with 
more and numerous 
inhalers than asthma. Equally im- 
portantly, underrecognizing asthma 


would deny patients specific asthma 


expensive 


drugs like anti-IgE therapy (omali- 
zumab) or large doses of inhaled 
A total of 1380 


patients were screened out of whom 


corticosteroids. 


879 were excluded due to “poor per- 
formance of spirometry or incom- 
plete data’. This raises doubts about 
whether the spirometry was done 
according to standards. Also, the 
total number diagnosed as"COPD" 
was only 71 from 60 primary care 
centers in three regions of Saudi 
Arabia. Because of lack of power in 
terms of numbers or stratification, 
such findings cannot describe the 
prevalence in health care clinics in 


Saudi Arabia. 
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Reply 


We would like to thank Prof. El- 
Kassimi for his interest in our article. 
It is our pleasure to respond to his 
valuable comments. Prof. El-Kassimi 
raised a concern about the definition 
of COPD used in our study and its 
relation to duration of tobacco smok- 
ing. We understand the concern here; 
however, we stated clearly in our 
study that a minimum of 5 years of 
smoking history means a range from 
5 to 10 years, not a smoking history 
of 5 years only. Nevertheless, the risk 
of COPD due to smoking (GOLD 
updated 2010) is dose-related not 
time-related. Prof. El-Kassimi men- 
tioned in his letter that GOLD does 
not state a cut-off time duration for 
the development of COPD among 
smokers. 

He referred to other reports and 
CT findings, but in prevalence stud- 
ies such is ours we cannot depend on 
debatable and controversial reports. 
We must instead use current stan- 
dard guidelines (e.g, GOLD). In ad- 
dition, Prof. El-Kassimi clearly stated 
in his letter that although smoking 
is the most common risk factor for 
COPD, there are other potentially 
important risk factors including ge- 
netic factors, indoor and outdoor air 
pollution (e.g. wood burning), and 
chest infections. 

We adopted the GOLD and 
WHO definition of COPD and 
spirometry criteria for diagnosis of 
COPD. This definition does not 
differentiate between COPD and 
severe irreversible asthma. For epi- 
demiological studies, we need to ad- 
here to standard criteria and defini- 
tion, A prevalence study always has 
some methodological limitations. 
In a prevalence study, screening for 
asthma is usually based on an asthma 
questionnaire that includes a detailed 
history of asthma symptoms and a 
history of atopy. Our study involved 


such a questionnaire. In addition, we 
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excluded all spirometry tests yielded 
in reversible airway obstruction, and 
all our patients were over the age of 
40 years and all were smokers. We 
believe that these tools and criteria 
are enough to exclude most asthma 
patients. Indeed, asthma can be di- 
agnosed in clinical practice based 
on symptoms alone in the majority 
of the patients without further test- 
ing. Other methods to differentiate 
asthma from COPD (e.g. CT scan, 
transbronchial biopsy) are beyond 
the aims of epidemiological (preva- 
lence) studies. 

Prof. El-Kassimi raised a concern 
about the high rate of excluded sub- 
jects due to poorly performed spi- 
rometry and he questioned whether 
this may reflect the poor reliability 
of these diagnostic tests. We respect- 
fully disagree and believe that this is 
a strength rather than a weakness of 
the study. Excluding a large number 
of tests due to poor performance 
indicates that the research team was 
very meticulous and highly adherent 
to the American Thoracic Society 
(ATS) standards. All tests were re- 
viewed by two investigators indepen- 
dently to make sure the quality of the 
flow-volume curves and time-volume 
curves followed the ATS criteria. 

I would like to emphasize that 
our study is a prevalence study and 
should be interpreted from this angle. 


Mohammed Al Ghobain 
College of Medicine, King Saud 
bin Abdulaziz University for 
Health Sciences, PO Box 22490, 
Riyadh, 11426 Saudi Arabia 


RE: Infantile and early 
childhood masturbation: 
Sex hormones and clinical 
profile 


To the Editor: I greatly salute 


Ajlouni et al' for their outstanding 
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study on infantile and early child- 
hood masturbation. I have three 
comments on their study: 

First, it is well-known that in nor- 
mal infants of both sexes pituitary 
gonadotropin secretion is higher 
during the first months of life than in 
the later prepubertal period. In ad- 
dition, during infancy considerable 
gender differences can be observed 
in the secretion pattern of both go- 
nadotropins. Plasma concentrations 
of luteinizing hormone (LH) are 
higher in boys than in girls until 6 
months after birth, while plasma fol- 
licular stimulating hormone (FSH) 
is higher in girls than in boys during 
the first 2 years of life. The infants’ 
gonads are stimulated by the in- 
creased endogenous gonadotropins 
and respond with elevated sex hor- 
mone production. Thus, a testoster- 
one surge with peak values in the 
normal range of male adults occurs 
in healthy male infants during the 
first 6 months and elevated estradiol 
concentrations comparable to levels 
seen during advanced puberty can 
be observed in healthy female infants 
during the first 2 years of life.” That 
physiological basis has led many 
panels of pediatricians, biochemists, 
endocrinologists, and statisticians to 
construct pediatric reference ranges 
for various hormones that are age, 
and 


American, German, and Spanish ref- 


gender, community-specific. 
erence ranges are currently present 
to be applied in the clinical settings. 
According to my knowledge, no pe- 
diatric reference values are present in 
Jordan that are age and gender-specif- 
ic. Relying upon other pediatric ref- 
erences to evaluate sex hormone pro- 
file in the studied infants and young 
children might make the conclusion 
made by Ajlouni et al' questionable. 
Second, Ajlouni et al' stated in their 
study that serum estradiol (E) was 
measured by a microparticle enzyme 
immunoassay. Some concerns exist 
regarding its sensitivity and specific- 
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ity. Having an accurate and reliable 
E assay is of critical importance in 
studies, 
when measuring the very low E lev- 
els («30 pg/mL), and for discerning 
the relatively small (usually less than 


epidemiologic especially 


2096) case-control differences in E 
levels. Because E is metabolized to 
more than 100 metabolites in the 
body some of which cross-react 
with E antibodies, direct radioim- 
munoassay (RIA) without purifica- 
tion steps lacks specificity for E and 
could substantially overestimate E 
levels. Although direct E RIA using 
commercial kits are simpler, less time 
consuming, and less expensive, and 
require less sample volume than con- 
ventional RIA with preceding purif- 
cation steps, their lack of sensitivity 
and specificity makes them invalid 
for measuring circulating E levels 
in epidemiologic studies.’ Recently, 
the stable isotope dilution liquid 
chromatography-tandem mass spec- 
trometry method has been found to 
be able to measure concurrently all 
15 estrogens and estrogen metabo- 
lites (EM) in urine and serum with 
high sensitivity, specificity, accuracy, 
and precision [laboratory coef- 
cients of variation (CV) <5% for 
nearly all EM]. The assay requires 
only extraction, a single chemical de- 
rivatization, and less than 0.5 mL of 
serum or urine.’ 

Third, despite the previous two 
limitations, the finding of signifi- 
cantly lower serum E levels in the 
studied case group is really interest- 
ing. If that is confirmed by extensive 
studies and I hope that it is, it could 
substantially support the emerging 
body of evidences that there is a role 
for hormones in emerging sex-linked 
behavior in early development.” 


Mahmood D. Al-Mendalawi 


Department of Pediatrics, 
Al-Kindy College of Medicine, 
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PO Box 55302 

Baghdad, Iraq 

T: +07703462470 
mdalmendalawi@yahoo.com 
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Reply 


We agree with Professor Al- 
Mendalawi and thank him for his 
comments. We are aware of some 
pitfalls of the assay, but that was 
the best available at that time. We 
assure his and our reader that our 
interest in the subject will continue 
and we will collect more data and 
run the same samples published 
with the new collected ones and use 
the most updated essays available. 


Kamel Ajlouni 

The National Center for Diabetes, 
Endocrinology and Genetics, 
Amman, Jordan 


for authors and reviewers 


EQUATOR 

EQUATOR « 3 - 
the QUAlity of Trials and Other Research 
The EQUATOR Network seeks to improve the quality of scientific 
publications by promoting transparent and accurate reporting of health 
research. 


» (Enhancing 


STROBE 

STROBE (STrengthening the Reporting of OBservational studies 
in Epidemiology) is an international, collaborative initiative of 
epidemiologists, methodologists, statisticians, researchers and editors 
involved in the conduct and dissemination of observational studies. 


CONSORT (Consolidated Standards of Reporting Trials), is part of a 
broader push to produce reporting guidelines (RGs) for many differ- 
ent types of research. The main product of CONSORT is the CONSORT 
Statement, which is an evidence-based, minimum set of recommenda- 
tions for reporting RCTs. It offers a standard way for authors to prepare 
reports of trial findings, facilitating their complete and transparent re- 
porting, and aiding their critical appraisal and interpretation. The CON- 
SORT Statement comprises a 22-item checklist and a flow diagram, 
along with some brief descriptive text. 


STARD 

The STARD (Standards for Reporting of Diagnostic Accuracy) initiative 
aims to improve the accuracy and completeness of reporting of studies 
of diagnostic accuracy in order to allow readers to assess the potential 
for bias in a study and to evaluate the generalisability of its results. 


Books and articles on medical writing, with portions relevant to non- 
native English speakers: 


Wager E. Getting Research Published: An A to Z of Publication Strategy. 
Radcliffe Publishing: Oxford, Seattle; 2006. 


Goodman NW, Edwards MB. Medical Writing: A Prescription for Clarity. 
3rd Edition. Cambridge University Press: Cambridge; 2006. 


Lang TA. How to Write, Publish, and Present in the Health Sciences: A 
Guide for Clinicians and Laboratory Workers. Philadelphia: ACP Press; 
2010. 


Lang T. The Illusion of Certainty and the Certainty of Illusion: A Caution 
When Reading Scientific Articles. International Journal of Occupation- 
al and Environmental Medicine (available free online from http://www. 
theijoem.com/ijoem/index.php/ijoem/article/view/82 


Citing Medicine, 2nd Edition. The NLM Style Guide for Authors, Editors, 
and Publishers (available free online) http://www.ncbi.nlm.nih.gov/ 
books/NBK7256/ 
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King Faisal 
Specialist Hospital 
& Research Centre 


Symposium: 


Nursing Symposium 
2011 

27-28 September 2012 

29-30 Shawwal 1432 
Nursing Affairs 

T: +966-1-4647272 ext. 31830 


9% Pediatric Intensive 
Review Course 

01-06 October 2011 

03-08 Dhu Al Qada 1432 

T: +966-1-4427765 


Internal Medicine 
Saudi Board Review 
Course 

08-13 October 2011 

10-15 Dhu Al Qada 1432 

T: +966-1-4427495 


Saudi Colorectal 
Surgery Forum 2012 
24-28 March 2012 

01-05 Jumada Al Awal 1433 
Contact: Dr. Luai Ashari 
Chairman, Organizing Committee 
T: +966-1-4427754 





AON 
Vii 1 / World Health Organization 
KS / V Regional Office for the Easterr 


rranee‏ ا 
AL Mediterranean‏ 


Directory of Health, Medical Conferences 
and Professional Meetings in the Region 


http://www.emro.who.int/conf/ 


Objectives 


To develop and maintain a directory of conferences and meetings organized by government institutions, 
academic bodies and other non-profit professional organizations in the Region. 


The directory will: 


* Serve as a vehicle to distribute information on these events to health care professionals and 


academicians; 
* Enhance networkin 


and collaboration between institutions; 


* Record professional events for the future reference and archiving of conference proceedings as much 


as possible; 


* Alert health care professionals and academicians to the new conferences related to their speciality. 





Section of Colorectal Surgery 
Fellowship Training Program 


A two-year clinical fellowship program that 
aims to provide the candidate with the basic 
science, clinical and operative skills to man- 
age patients with colorectal diseases compe- 
tently. The operative load of the Section is 
300 operations annually. Ihe majority of such 
operations are complex colorectal conditions 
such as colorectal cancer, fecal incontinence, 
complex anal fistulae and complicated. in- 
flammatory bowel disease conditions. The 
fellowship provides training into diagnostic 
and therapeutic colonoscopy such as inser- 
tion of colonic stents for bowel obstruction. 
Moreover, training into endoanal and en- 
dorectal ultrasound for the assessment of anal 
sphincters and staging of rectal cancer will be 
provided, respectively. An important aspect of 
the program is training into anorectal physi- 


ology testing and the interpretation of such 
complex data. During training, the fellow 
will be exposed to Enterostomal therapy and 
all aspects of stoma care. The Section holds 
an annual colorectal surgery symposium and 
the fellow is expected to be an active mem- 
ber in this activity, which includes presenta- 
tion and publication of medical literature in 
the area of colorectal surgery. Laparoscopic 
colorectal surgery will be an integral part of 
training along with standard open surgery. 
The Section has a well-established curricu- 
lum of teaching activities such as morbidity 
and mortality meetings, radiology rounds and 
GI clubs. The fellow is expected to participate 
actively in these educational activities. 


For interested applicants, please 
contact:Academic & Training Affairs 
T: 442-7214/5 

ata@kfshre.edu.sa 





The Palliative Medicine Fellowship Program 
King Faisal Specialist Hospital & Research Centre, Riyadh 


One-Year Fellowship Program 


Applicants: 
1. Must be Saudi nationals. 


2. Must be Saudi Board (or equivalent) certified in one of the following specialties: 


Family Medicine, Internal Medicine, Anesthesiology, General Surgery 


Boards in other specialites may be considered on indiviudal basis. 


For information, please contact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; PO. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T: +966-1-464 
7272 ext. 31833; F: +966-1-442 7 
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announcements 


Hepatobiliary-Pancreatic Surgery 
Fellowship Program 
KFSH&RC-Riyadh, Saudi Arabia 


Hepatobiliary-Pancreatic Surgery Fellowship Program 
is a compherehensive structured educational program 
designed to graduate independent surgeons with high 
standards of skills, broad knowledge and proficient in 
clinical decisions. The fellow will attain proficiency in 
endoscopic procedures, be able to interpret radiologi- 
cal investigations exam as well a take care of basic and 
complex hepatobiliary-pancreatic surgical procedures. 


Ihe Department of Liver Transplantation and 
Hepatobiliary-Pancreatic Surgery at King Faisal 
Specialist Hospital & Research Center offers: 

+ Four qualified hepatobiliary and transplant consultant 
surgeons with good experience in teaching and com- 
mitment to provide academic teaching and training. 

+ A very good facility in interventinal radiology. 

+ Equipped Operating rooms and intensive care facility. 

+ Outstanding internet access for library service for re- 
search resources as well as outstanding research facil- 
ity and database available for research users. 


The Fellowship Program is for two years and there are 
two positions available for application. Qualified candi- 
dates can direct their query to: 


Academic & Training Affairs 
KFSH&RC-Riyadh (MBC 36) 

P.O. Box 3354, Riyadh 11211, Saudi Arabia 
T: +966-1-442-7215/442-7214 

F: +966-1-442-7237 

ata@kfshre.edu.sa 


Department of Intensive Care 


ES Riyadh, Saudi Arabia 


The National Guard Health Affairs is considered a 
flagship facility in the Middle East, providing primary 


© National Guard Health Affairs 


and tertiary healthcare services to the National Guard 
forces, their dependents and civilian employees. The 
National Guard group comprises of four major hos- 
pitals and sixty healthcare centers, which operate to 
American JCI standards. As a Center of Excellence, it 
performs all major surgeries-including cardiac surgery, 
liver transplants and conjoined twin separation. We are 
currently inviting applications for the following post: 


Staff Physician — ICU Riyadh 


Our requirements in terms of academics and experience 
are as follows: 


MBBS/MD/Masters with min. 3 years experience in ICU/ 
Critical within a recognized healthcare facility. 


We, in turn can offer a generous tax-free salary, gener- 
ous holidays, annual flights and exceptional benefits. 


If you are interested please send your CV with copies of 
your certificates to the recruitment office of the KAMC 
for the attention of John Quinn at email: quinnj@ngha. 
med.sa, or fax# +966-1-2520056. Your application will 
be treated in strictest of confidence and all initial en- 
quiries or requests for more information are welcomed. 
For more information please visit our website at www. 


ngba.med.sa 


11th Annual Surgical Research and Residents Day 
06 October 2011 (08 Dhu AI Qadah 1432), Thursday 
Prince Salman Auditorium, Research Centre 
Call for Surgical Research Abstracts Deadline: 06 August 2011 


For registration, contact: 
Phone: +966-1-442-7753 
Email: inasimolde@kfshre.edu.sa 
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National Guard Health Affairs Department of Intensive Care 
Riyadh, Saudi Arabia 


The National Guard Health Affairs is considered a flagship facility in the Middle East, providing prima- 
ry and tertiary healthcare services to the National Guard forces, their dependents and civilian employees. 
The National Guard group comprises of four major hospitals and sixty healthcare centers, which operate 
to American JCI standards. As a Center of Excellence, it performs all major surgeries-including cardiac 
surgery, liver transplants and conjoined twin separation. We are currently inviting applications for the 


following posts: 


Consultant in Cardiac Critical Care 
Assistant Consultants in Cardiac Critical Care 


Our requirements in terms of academics and experience are as follows: 


Consultant in Cardiac Critical Care 
FRCS-Irish / UK, North American or Australian Boards coupled 
with minimum 3 years post Board experience in Anaesthesia and 

fellowship in Cardiac Anaesthesia and Critical Care desirable. 


Assistant Consultants in Cardiac Critical Care 
FRCS-Irish / UK, North American, Australian Boards/ 
Arab or Saudi Board/MRCP or equivalent 
coupled with minimum 0-1 year post Board experience in Anaesthesia 
and fellowship in Cardiac Anaesthesia and Critical Care desirable. 


We, in turn can offer a generous tax-free salary, generous holidays, annual flights and exceptional benefits. 
If you are interested please send your CV with copies of your certificates to the recruitment office of the 
KAMC for the attention of John Quinn at email: quinnj@ngha.med.sa, or fax# +966-1-2520056. Your 


application will be treated in strictest of confidence and all initial enquiries or requests for more informa- 


tion are welcomed. For more information please visit our website at www.ngha.med.sa 
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& yall الخلاصات‎ 


العلاقة Lo‏ بين منسب كتلة الجسم وخطر الإصابة بسرطان الثدى 
لدى النساء التونسيات 


الخلفية والأهداف: لم جر دراسة لتقييم ما إذا كانت زيادة الوزن والسمنة مترابطة بانتشار 
سرطان الثدي في تونس. لذا قمنا بإجراء اليل للكشف عن العلاقة ما بين منسب كتلة الجسم 
وخطرالإضابة بسرطان الثدى لدى النساء التونسيات. 


المرضى والطرق: م إكمال استبيانات موحدة تتعلق منسب كتلة الجسم وبيانات أنثروبومترية 
أخرى على alls ٤٠١‏ مصابة بسرطان الثدي all> $ -g‏ شاهدة. وقد تم تطابق SYL‏ الشاهدة 
Là à‏ للعمر 


النتائج: كان منسب كتلة الجسم أثناء التشخيص مترابطاً بشكل إيجابي مع خطر الإصابة 
بسرطان sl‏ لدی النساء ما بعد الإياس (fortrend - -YoP)‏ وعند مقارنتهن مع نساء منسب 
كتلة الجسم لديهن منخفض )14( ونساء coli‏ منسب AS‏ الجسم لديهن Lo‏ بين ۲۷-۲۳ TVs‏ - 
١‏ فقد col;‏ نسبة الإصابة بسرظان الثدي إلى CI 740) iya VV‏ ١١-1:4)و1.]‏ مرة CI ZAO)‏ 
)1,4-١‏ على التوالي. وذلك بعد تعديل عوامل الخطر غير الأنثروبومترية. ولكن لم يترابط منسب 
كتلة الجسم بخطر الإصابة بسرطان الثدي لدى التساء ما قبل الإياس. وكانت نسب الارجحية 
لدى النساء ما قبل الإياس يتراوح منسب ALS‏ الجسم لديهن بين TV-TY‏ و۳۱-۲۷ 1,0 )712 CI‏ 
CI 740) ١و )1,8- +A‏ £,--0,£( على التوالي. إضافة إلى أن منسب كتلة الجسم الحالي لم يكن 
مترابطاً بخطر الإصابة بسرطان الثدي لدى النساء ما قبل الإياس وبعده. 


الاستنتاج: كن تحب السيظةعلن الوزن قدص السام الصابات ell aieo‏ فغالا تلوفاية مين 
سرطان الثدي لدى النساء ما بعد الإياس. 
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das yall الخلاصات‎ 


تصوير الرحم بالأمواج فوق الصوتية باستخدام المحلول الملحي مقابل 
تنظير الرحم لتقويم جوف الرحم 


الخلفية والأهداف: يُعتبر التصوير بالأمواج فوق الصوتية ثنائي وثلاثي الأبعاد من أكثر الإجراءات 
المستخدمة عند النسوة اللاتي تعانين من نزف رحمي. إن المقاربة الأكثر شيوعاً alel‏ النزف 
الرحمي هي المسح بالصدى ثنائي الأبعاد. يليه تنظير الرحم العلاجي. وتسعى هذه الدراسة 
الاستطلاعية لمعرفة Lo‏ إذا كان بإمكان تصوير الرحم بالأمواج فوق الصوتية بتسريب الول الملحي 
أن يحل محل تنظير الرحم التشخيصي في تشخيص أمراض بطانة الرحم عند النسوة اللاتي 


التخصصي ais‏ الملك age‏ الطبية بالرياض في المملكة العربية السعودية من يناير e! A‏ 
وحتى فبراير ١٠١آم.‏ 


المرضى والطرق: جرى استطلاعياً دراسة مئة امرأة وامرأة واحدة تعاني من نزف رحمي مع اشتباه 
الإصابة بشذوذ في بطانة الرحم باستخدام ماسح ثنائي وثلاثي الأبعاد عبر المهبل. خضعت 00 
إمرأة إلى المسح ثلاثى الأبعاد و تنظير الرحم التشخيصى تلاهما التحقق من النتائج بالتحليل 
النسجى. l l‏ 


النتائج: ولدى نتائج مقارنة المسح ثلاثي الأبعاد و تنظير الرحم التشخيصي بنتائج التحليل 
النسجي. كانت النوعية والحساسية للمسح 3G‏ الأبعاد ZW‏ و 2٠٠١‏ على التوالي. ولتنظير 
الرحم g ZW‏ على التوالي. وكانت قيمة التنبؤ الإيجابي وقيمة التنبؤ السلبي Z) g ZAN‏ 
على التوالي بالنسبة للمسح ثلاثي الأبعاد. و۸٩1 Wa‏ / بالنسبة لتنظير الرحم. 


ااا تحني pall‏ فلاف اة ميلا Ica]‏ حو alis‏ ارده T‏ هيسن بيع of‏ مناك sls‏ 
لإجراء LS‏ عشوائية ذات شواهد على نطاق أوسع لضمان صلاحية وموثوقية هذا الإجراء المفيد 
والأقل بضعاً بالنسبة للنساء اللاتي يعانين من نزف رحمي وبحاجة إلى تقوم جوف الرحم. 
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الخلاصات العربية 


تقييم بواسطة التصوير المقطعي المحوسب لمواقع أنبوب الصدر 
امختلفة من حيث الحجوم الجنبية المتبقية بعد جراحة المجازة 
الشريانية الإكليليه 

المقدمة والهدف: استقصينا فعالية التصريف الجنبي باستخدام الطرق امختلفة لانبوب الصدر 
لدى المرضى بعد جراحة الجازة الشريانية الإكليلية. 


التصميم: دراسة عشوائية استباقية لستين )1١(‏ مريضاً أجريت لهم مجازة شريانية ALAS)‏ 
وحيدة اختيارية على المضخة. 


المرضى والطرق: تم قطف طعوم من الشريان الثديي الداخلي الأيسر من جميع المرضى. وزع 
المرضى على ثلاث مجموعات. في الجموعة الأولى ICT‏ (العدد (T‏ إدخال أنابيب جنبية من خلال 
الحيز الوربي السادس في خط منتصف الإبط. في المجموعة الثانية SX-r‏ (العدد ١5)تم‏ إدخال 
أنابيب جنبية مستقيمة صلبة من المنصف من حت الرهابة. في ا جموعة الثالثة SX-S‏ (العدد 
(T‏ إدخال أنابيب تصريف منحنية طرية من المنصف من حت الرهابة. أجري فحص للانصباب 
الجنبي المتبقي بواسطة التصوير المقطعي متعدد الشرائح في غضون A‏ ساعات من إزالة أنابيب 
التصريف. وتم تقييم الألم بالطرق الاعتيادية. 


النتائج: لم تختلف الجموعات من حيث حجم الانصباب الجنبي المتبقي (P)‏ كان متوسط 
حاصل الألم لدى المجموعة الأولى ICV‏ أعلى ماهو لدى المجموعتين الأخريين (P)‏ اللتين لم 
تختلفا بدرجة iago‏ من حيث متوسط حاصل الألم 0P)‏ ,+( احتاج مرضى الجموعة الأولى |٥1‏ 
إلى قدر أكبر من مسكنات الألم. وكانت نسبة الانخماص أعلى في هذه امجموعة (P) ICI‏ 


الاستنتاج: أظهر التصوير المقطعي تساوي الفاعلية لمواقع إدخال أنبوب الصدر اتختلفة من حيث 
تصريف الانصباب الجنبي. ولكن أنابيب التصريف المدخلة من خلال القفص الصدري ف عدب اذا 
أكثر 
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الخلاصات العربية 


الإساءة الجنسية للأطفال فى البحرين: ۰۹-۲۰۰۰٠۰٠۲م‏ 


المقدمة والهدف: الإساءة الجنسية للطفل مشكلة شائعة لها عواقب قاسية قصيرة الأمد 
وطويلة الأمد على الطفل المساء إليه والأسرة وا مجتمع. الهدف من هذه الدراسة تقييم مداها 
والخصائص السكانية والخصائص الأخرى للأطفال المساء إليهم وعائلاتهم. 


التصميم: دراسة استعادية ووصفية تعتمد ole‏ مراجعة السجلات الطبية لالات الإساءة 
الجنسية للأطفال خلال الفترة من Ao Tos‏ ٠1م‏ في مجمع السلمانية الطبي. وهو مرفق الرعاية 
الطبية الثانوية والثالثية الرئيسي في البحرين. 


المرضى والطرق: اشتملت المراجعة على البيانات السكانية وخصائص الطفل والعائلة والمظاهر 
ESTER‏ 


النتائج: بلغ العمر المتوسط A‏ سنوات gall)‏ 4 أشهر-/١‏ سنة) لما مجموعه ٤٤١‏ طفلاً تم 
تشخيص الإساءة الجنسية لديهم S5 TTT‏ )0*0( و TIA‏ أنثى )244,0( كانت هناك زيادة 
مضطردة في الحالات من ١١‏ في السنة في سنة ١٠٠1م‏ إلى ۷۷ حالة في سنة LTI eT A‏ 

من حالات الإساءة كشف [gic‏ الأطفال في حين تعرف العاملون في القطاع الصحي على LOY‏ 
من الحالات. كان لمس الأعضاء الجنسية ومداعبتها هو الشكل الأكثر انتشاراً )71,0( للاساءة 
الجنسية للأطفال. يليه اللواط UY)‏ تم توثيق elo‏ السيلان في ZT‏ من الحالات والحمل لدى /٤‏ من 
الإناث. بلغت الأمية لدى sLXI‏ والأمهات 4 و 11/ على التوالي. وهي أعلى من النسبة لدى عموم 
السكان البالغين. كان الأطفال ينتمون إلى جميع الطبقات الاجتماعية ٠‏ الاقتصادية. أحيل ما 
نسبته 701 من الحالات إلى الشرطة و 1١١‏ إلى الإدعاء العام ولم يصل منها إلى الحكمة سوى ZN‏ 


الاستنتاج: خلال السنوات العشرة الأخيرة كانت هناك زيادة بنسبة 71,02 فى حالات الإساءة 
الجنسية المبلغ عنها لدى الأطفال. وقد يكون من الضروري سين مهارات التعرف على مؤشرات 
الإساءة الجنسية لدى العاملين في القطاع الصحي وسن قانون يجعل التبليغ إلزامياً من أجل 
هسين نسبة الحالات التي يتم التعرف عليها وإحالتها. وقد يكون من الضروري أيضا إجراء المزيد 
من دراسات المسح لعموم السكان من أجل asa‏ نطاق الإساءة الجنسية للأطفال وعوامل الخطورة 
والوقاية baw! gas‏ والمجتمع mr‏ نحو أدق. 
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& yall الخلاصات‎ 


استخدام دون الأمثل لمعالجة إنقاص 3-1 ضى داء الشريان ا 
م ! ضى لشريان يطو 


الخلفية والأهداف: هناك دليل راهن يشير إلى أن تعديل عوامل التصلب الشرياني اتختطر يلعب 
دوراً Lage‏ في تقليل النتائج السلبية القلبية الوعائية لدى مرضى داء الشريان المحيطي (PAD)‏ 

w—‏ هذه الدراسة لتقريرما إذا كان مرضى هذه الفئة اتختظرة قد تلقوا المعالجة الكلائمة لتعديل 
غوامل الول 


التصميم والمكان: دراسة استطلاعية لمرضى ela‏ الشريان VIS‏ فى مستشفى تعليمي. 


المرضى والطرق: تضمنت البيانات التي تم جمعها معلومات حول عوامل التصلب الشرياني اتختطر 
واستخدام معالجة Lazi‏ عوامل الخطر 


النتائج: بلغ مجموع مرضى الدراسة YA‏ مريضاً. كان متوسط الانحراف المعياري لعوامل 
التصلب الشرياني bast‏ 7 )1( گان Ladue‏ الدم مرتفعا aie‏ 1014 هن المرضي (TAVZTIY)‏ 
وگانت السيظرة على ضغط pall‏ كافية لدی agio 1۳۷,٤‏ فقط (mm Hg ٩۰/۱٤۰۱(‏ كان معدل 
انتشار glo‏ السكري ZY0‏ (/141/171). وكانت نسبة السيطرة على غلوكوز pall‏ كافية لدى ZEA‏ 
agin (YYV/1W)‏ فقط (الهيموغلوبين الغليكوزيلاتي GV HbA!C‏ كانت المعالجة بأدوية الستاتين 
الخافضة للكولسترول جارية #1١ sat‏ من المرضى (TAI/TAT)‏ واصل انخفاض الليبوبروتين 
منخفض الكثافة (LDL)‏ “|/1,20001 انخفاضه لدی (TPA/AT) ZYAN‏ منهم. مقارنة بنسبة 
(Y0Y/1YV) 0‏ بين غير المستخدمين لأدوية الستاتين (VP)‏ كانت غالبية المرضى (01,5/, 
۳ تعاني من زيادة الوزن/ السمنة. كان العديد من المرضى من غير المدخنين. ولكن 
معظمهم lil S (TW/14Y JVY.£)‏ من المدخنين سابقا. وُصفت مضادات الصفيحات ل INNY‏ من 
(PTT) ay I‏ استهدم الأسبرين من APITIN AVN gins‏ استخدمت مثبطات الأنزم 
Jott‏ للأخوتنسين ACE.‏ لدی 55,8/ (۳۹۱/۱۷۵) من المرضى. ومن بين مستخدمي عقار رامبريل. 
كان ۴ NR‏ ف pa‏ يتلقون جرغة l iplo‏ 


الاستنتاج: مع أن عوامل التصلب الشرياني امختطر كانت منتشرة لدى مرضى sh‏ الشريان 
الحيطى (PAD)‏ إل أننا وجدنا أن استخدام المرضى للمعالجات الخافضة للخطر كان دون الأمثل. 
وعليه. فلا بذ من وضع استراتيجيات فعالة لتشجيع الأطباء على استخدام هذه المعالجات بطريقة 
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دور جزيئات الالتصاق بين الخلايا فى السكتة الإقفارية الحادة 


الخلفية والأهداف: إن ظهور جزيء الالتصاق بين الخلايا ١-‏ الذواب -ICAM)‏ ) وجزيء التصاق 
اخلايا الوعائية abel (1- VCAM) ١‏ إلى LMS! dows‏ البطائية وهجرة oly SH‏ النيضاء غير 
البظانة. يؤدي gs‏ مهما في التهاب وتفاقم الإصابة الإقفارية بعد السكتة الحادة سعت هذه 
الدراسة إلى ديد مستويات جزيء الالتصاق بين الخلايا ١-‏ الذواب -ICAM)‏ ) وجزيء الالتصاق 
للخلايا الوعائية (1-VCAM) ١‏ في hall‏ عند مرضى السكتة الإقفارية الحادة والجموعة الشاهدة. 
وقد d‏ انط nl ete‏ السييية Biss cos dt ag) as is A PER E EEEN‏ 
المكفة 25:5 الج وة اة asia‏ 


التصميم والمكان: دراسة استطلاعية في المستشفى الجامعي Sestre Milosrdnice‏ في 
زغرب/كرواتيا vA‏ السكتة الدماغية BI‏ بين شهري ديسمبرم0٠٠ e!‏ وسبتمبر e! eQ‏ 


اخرظى TT dash allele i dil‏ فيضا من مضب الشكية اتدماعية Latah (asl‏ 
سليماً كمجوعة شاهدة. تم ديد تركيزات جزيء الالتصاق بين 1-ICAM) ١ LASI‏ ( وجزيء 
الالتصاق للخلايا الوعائية (1-VCAM) ١‏ بطرق المقايسة المناعية الأنزمية الكمية. وصَنف المرضى 
Lea,‏ االتسيظات aoa CE sal‏ السك sg‏ الع بهد Ae call‏ 


النتائج: لم يكن هناك فرق مهم بين مستويات جزيء الالتصاق بين الخلايا - -ICAM) ١‏ ) وجزيء 
الالتصاق للخلايا الوعائية VCAM) ١‏ - ( لدى المرضى وامجموعة الشاهدة. كانت مستويات جزيء 
الالتصاق للخلايا الوعائية -VCAM) ١‏ ( أعلى كثيرا لدى مرضى السكتة الإنصمامية الخثارية 
منها s‏ امجموعة الشاهدة. ولم يكن هناك ترابط هام بين مستويات جزيء الالتصاق بين الخلايا 

 -ICAM) ١‏ ) وجزيء الالتصاق للخلايا الوعائية ()-VCAM) ١‏ من جهة مع شدة السكتة ودرجة 
العجزمن جهة أخرى. كان هناك تفاوت حيوي ملحوظ بين أفراد الجموعتين. 


الاستنتاج: تؤكد هذه الدراسة دور جزيء الالتصاق للخلايا الوعائية (1-VCAM) ١‏ فى الإصابة 
بالسكتة الإنصمامية الخثارية. 
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العلاقة بين الإنترلوكين-١٠‏ فى الدوران والسمات النسجية لدى 
المرضى المصابين بالتهاب الكبد ج المزمن 


الخلفية والأهداف: قد يكون عدم التوازن في إنتاج السيتوكين مترابطاً مع التهاب الكبد ج 
المزمن. والهدف من هذه الدراسة استقصاء مستويات الاإنترلوكين- ()--IL) ) ٠‏ في الدوران لدى 
مجموعة مختارة من المرضى المصابين بالتهاب AI 'd x SII‏ 


التصميم والمكان: أجريت دراسة استعادية (مراجعة) على مرضى متتابعين مصابين بالتهاب 
كبد مزمن نشط بفيروس التهاب الكبد ج. وهم يراجعون في وحدة أمراض الكبد في مستشفى 


المرضى والطرق: تم فحص $4 مصاباً بالتهاب الكبد ج المزمن. و١1‏ حالة شاهدة بصحة 
جيدة مشابهة في الجنس والعمر. تم استخدام عدّة ELISA‏ التجارية (أنظمة R‏ و (D‏ لتقييم 
الاإنترلوكين-:٠‏ ) في الدوران p‏ جميع الحالات التي تم فحصها. 


النتائج: Y‏ يوجد اختلاف كبير فى مستوى الإنترلوكين- ٠١‏ بين الحالات الشاهدة وباقي المرضى 
)0.7( وعلى الرغم من ذلك. فقد وجدنا أن مستوى ٠١-||-‏ كان أعلى لدى المرضى المصابين 
بالتهاب d‏ شديد مقارنتهم مع !)2 الاخرين (ss)‏ إضافة - اكتشاف علاقة وطيدة 
بين مستويات Y: -IL‏ وناقلة أمين الأسبارتات فى (AP; V =r) Lall‏ 


الاستنتاج: Jas‏ هذه النتائج على أن V -IL‏ قد يكون مؤشراً Label‏ مفيدا لتقييم الالتهاب 
النخري ومراقبة تطور تلف الكبد. كما تكون حجة على قيامه بدور فيزيولوجي إمراضي 
للإنترلوكين- ١٠١‏ بوجود التهاب الكبد وتزايده. 
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عبء مرض المكورات الرئوية فى الأطفال الأقل من سن ۵ سنوات فى أبو 
ظبى بالإمارات المتحدة العربية 


المخلفية والأهداف: يعد التهاب الرئة العقدي من أكثر أسباب الوفيات والمراضة في الدول 
النامية و الدول الصناعية على a>‏ سواء. خاصة لدى الأطفال Let‏ ولدى الأفراد قليلي المناعة 
والؤهلين مداعياً. وهي eiat‏ في الأمراض الغزوية ( كالتهاب السحايا والإنتان) و غير الغزوية Le‏ 
) كالإلتهابات antl‏ اة ملا والعابات gel‏ الترسظي). كيف هذه الدراسة إلى وض 
الوبائيات العامة لمرض المكورات الرئوية الغزوي وغير الغزوي في أبو ظبي خلال خمس سنوات. 
التصميم والمكان: دراسة استعادية لجميع الأطفال )> 0 سنوات) الذين تم تنومهم بتشخيص 
مرض المكورة الرئوية في المدينة الطبية للشيخ خليفة (SKMC)‏ ومستشفى مفرق في gil‏ ظبي 
في الفترة من hes ٠١‏ :اج YI‏ ديسمبر 0 plo‏ 


المرضى والطرق: تم استرجاع بيانات مأخوذة من الحاسب الآلي من نظام إدارة المعلومات الصحية 
"wv‏ الدولي TS‏ المراجعة (ICD4)4‏ رموز التشخيص) بالإضافة all‏ ترصد سجلات 


digi SI بالكورة‎ jell ERE 

النتائج: بلغ مجموع حالات الإصابة بمرض المكورة الرئوية الغزوي Lois áll» Yos /٠١١١‏ )140 
aly (14,4-1,0 Cl‏ مجموع خالات مرضى الكورة الركوية غير الغرفية Liptay abs ees / WT,0‏ 
(T: 0,1 - 18,61 £40)‏ وبلغ إجمالى معدل الحالات OU Oa bias ess: AYM,‏ 
144( 


الاستنتاج: تشير هذه الدراسة للوبائيات إلى ارتفاع معدلات الإصابة في الإمارات العربية المتحدة 
عنها في مثيلاتها في الغرب حيث تم eas‏ لقاح المكورة الرئوية المقترن. تعد هذه الدراسة هامة 
كونها تسجل حالات الإصابة بمرض المكورة الرئوية في المنطقة قبل مرحلة تقديم لقاح المكورة 
الرئوية المقترن والسماح بإجراء الأبحاث المستقبلية لتسجيل تأثير اللقاح الجديد باعتبار التنوع 
الجغرافي LLX‏ أمصال المكورة الرئوية. 
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دراسة توثيقية تقارن حساسية و خصائص طقم فحص RT- HIN)‏ 
PCR‏ من نمط Dr.KSU‏ الجديدة مع RT-PCR‏ لتشخيص النوع أمن 
انفلونزا (HINI)‏ 


الخلقية والأهداف:م مؤخراً تطوير فحص جديد (RT-PCR kit Dr.KSU HIN!)‏ للحصول على 
Jal La‏ تكلفة لتفاعلات سلسلة بوليميراز المنتسخة المنعكسة المباشرة (RT-PCR)‏ يتم 
التبليغ عن نتائج الدراسة التوثيقية المحصصة لتقييم دقة التشخيص ما في ذلك درجة الحساسية 
والخصائص للطقم الجديد المستخدم كأسلوب مقارنة لفحص RT-PCR‏ المباشر. 


عيادة HIN)‏ خلال أربعة أيام. 


المرضى والطرق: تم جمع لطاخات أنفية بلعومية وبيانات حول الصفات الإجتماعية الدموغرافية 
alia) sauce TAT gal ales‏ هينات oL DI‏ إلى lgani ox‏ باستخوام AT-PCR‏ 
المباشرو طقم RT-PCR DrKSU HIN)‏ الجديد. قمنا بقياس درجة حساسية الفحص الجديد 
وخصائصه من خلال الحجم الكامل للعينة والتدقيق في كيفية تأثير هذه القيم في الصفات 
الإجتماعية الدموغرافية للمرضى وأعراضهم. 


النتائج: كانت نتائج الفحصين متقاربة بدرجة عالية P,- Ad=Kappa)‏ 2- +( كانت درجة 
خساسية wad! ga all‏ وتوفيعه Le ZANA g ZAAN lade‏ العوالي. تاثرت جساسية gasal‏ 
الجديد بدرجة بسيطة 7/5 :13( بخصائص المرضى وعدد الأعراض. وفي المقابل. اختلفت نوعية 
pasa‏ الحديد اعمادا على pol) yall lol c, so‏ ينف gale MI es‏ ) كانت البرعية 
بنسبة *٠٠١‏ عندماتم أخذ اللطخات في اليوم الأول من ظهور الأعراض. وانخفضت إلى INO‏ 
as rer‏ اللطاخات فى اليوم الثالث أو بعد اليوم الثالث). كما زادت نوعية الفحص الجديد 
بارتفاع درجة حرارة pati‏ 


الاستنتاج: قد يقدم الفحص الجديد بديلاً فعالاً من حيث التكلفة RT-PCR‏ المباشر لتشخيص 
انفلونزا HIN)‏ وبالرغم من ذلك فقد تستدعى الحاجة إجراء المزيد من الفحصوصات للتأكد من 
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الإلتزام بربط حزام الأمان والوفيات في دول مجلس الخليج التعاوني 
مقارنة بالدول الأخرى ذات الدخل العالي 


الخلفية والأهداف: تعد نسبة الوفيات جراء حوادث المرور مشكلة كبيرة في دول مجلس التعاون 
الخليجي. oS‏ أن تكون قلة الإلتزام في استخدام حزام الان Male‏ مساهماً في ارتفاع نسبة 
الوفيات. تهدف هذه الدراسة إلى التأكيد على علاقة عدم إلتزام راكبي السيارات بحزام الأمان مع 
معدلات الوفيات في دول مجلس الخليج التعاوني مقارنة بالدول الأخرى ذات الدخل العالي. 


الدخل المرتفع (TV=n)‏ ومقارنتها من حيث عدد السكان والدخل القومي الإجمالي وعدد المراكب 
وعدم الإلتزام باستخدام حزام الأمان ومعدلات الوفيات ASL‏ عن الحوادث المرورية. تم استخدام 
التحليل أحادي التغير ومتعدد المتغيرات لتحديد العوامل المؤثرة على معدلات الوفيات. 


النتائج: كان متوسط معدلات الوفيات الناكخة عن حوادث المرور ومعدلات وفيات الركاب ونسبة 
عدم الإلتزام باستخدام حزام الأمان أعلى بشكل واضح في دول مجلس الخليج التعاوني SP)‏ 
٠: ١١08 ,١ TP‏ , على التوالي). وكانت هناك علاقة قوية بين معدلات وفيات الركاب وعدم الإلتزام 
في استخدام حزام الآمان (--A=P,0F.=R)‏ كانت نسبة عدم الإلتزام باستخدام حزام الأمان 
العامل الواضح الممسبب للوفيات في نماذج خطوط التراجع P)‏ 0.2( 


الاستنتاج: إن نسبة عدم الإلتزام في استخدام حزام الأمان في دول مجلس الخليج التعاونى 
مرتفعة بشكل واضح عنها في الدول الأخرى مرتفعة الدخل. وهو عامل يساهم في زيادة en‏ 
الوفيات الناخّة عن الحوادث المرورية 
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SUMMARIES 


INFECTIOUS DISEASE 

Antenatal screening for Toxoplasma gondii 
Infection at a tertiary care hospital in Riyadh, Saudi 
Arabla 


In a retrospective study of 2176 pregnant women screened ac 
a university hospital, Almogren found thar 825 (3896) samples 
tested positive for anti-T gondii antibodies, indicating a high level 
of exposure. The study warrants further multicenter commuinity- 
based investigations for prevalence of T gondii infection and risk 
factors for transmission of infection. 


Assessment of hepatitis B Immunization status 

after antineoplastic therapy in children with cancer 
In a retrospective case review of 159 children with cancer, 
Karaman and colleagues, anti-HBs antibody positivity was pres- 
ent in 99 of 108 immunized patients, and no HBV infection 
developed in these patients posttreatment. One-third of patients 
were not immunized and HBV infection developed in two pa- 
tients. The study demonstrates the importance of routine child- 
hood immunization in reducing the risk of HBV infection in 


NEONATOLOGY 

Success rate and neonatal morbidities associated 
with early extubation in extremely low birth weight 
infants 

In a retrospective study in a neonatal intensive care unit, Al Faleh 
and colleagues found thar extubation was successful in 24 (80%) 
of 30 ELBW infants eligible for early extubation. Infants extu- 
bated early had higher mean birth weights and gestational age 
compared with those who remained intubated beyond the first 48 
hours. Early extubation was associated with lower rates of death, 
intraventicular hemorrhage, and patient ductus arteriosus. 


Short-term outcome of very low-birth-welght 
infants In a tertiary care hospital in Saudl Arabia 

In a retrospective study of data over 3 years at a tertiary care center 
in Riyadh, Al Hazzaani and colleagues found that 154 (82.8%) 
of 186 VLBW infants survived to discharge. Survival rates and 
complications of prematurity were similar to international data. 


FAMILY MEDICINE 

B2-adrenergic receptor gene polymorphisms In 
normal and asthmatic Individuals In the Eastern 
Province of Saudi Arabia 

Rubaish compared 73 Saudi asthmatic patients and 85 Sandi 
controls at a university hospital and found only a poor correlation 
between single nucleotide polymorphisms and asthma. 


Home caregivers’ satisfaction with the services 
provided by Riyadh Military Hospital’s home 
support program 

In a cross-sectional study over a period of 6 months, Al-Kashan 
and colleagues found that the median level of satisfaction among 
caregivers was 90% and that 73% had a satisfaction score of 75% 
or higher. Areas of deficiency included physiotherapy, vocational 
therapy and social services, and further training and education is 
needed to improve skills and self-confidence. 


OBSTETRICS AND GYNECOLOGY 

The effect of uterine blood supply cutoff during 
myomectomy 

In a retrospective review of 136 patients, Alobaid and colleagues 
found thar the 30 patients who underwent the vascular cutoff 
technique had less intraoperative blood loss without increasing 
the operative time while tolerating the technique very well. The 
technique was also associated with a shorter hospital stay, and 
could contribute to less postoperative morbidity. 


Influence of vitamin D levels on bone mineral 
density and osteoporosis 

In a cross-sectional study at a university hospital, Sadat-Ali and 
colleagues found thar 5096 of women and 7% of men of peak bone 
mass ages had low bone mass. They found a positive correlation 
between 25OHD levels and BMD, indicating that hypovira- 
minosis D should be considered in the management of low bone 
mass. 


SURGERY a 
Can the duration of vomiting predict postoperative 
outcomes in hypertrophic pyloric stenosis? 


In a retrospective review of 46 infants who underwent pyloro- 
myotomy over a 12-year period, Al-Jazaeri and colleagues report 
the negative finding that unusually prolonged vomiting did not 
correlate with acid and electrolyte disturbances, gastric atony or 
delayed postoperative recovery in infants with gastric outlet ob- 


struction. 


DERMATOLOGY 

Knowledge and practices of, and attitudes towards, 
the use of hair dyes among females visiting a 
teaching hospital in Riyadh, Saudi Arabla 

By self-administered questionnaire, 464 of 567 (8396) females 
in outpatient clinics reported use of hair dye in a cross-sectional 
study by AlGhamdi and Moussa. About half believed hair dyes 
are harmful and about a third believed they caused cancer. The 
authors concluded that hair dyes are misused and overused, and 
that the public needs to be informed about the risks of excessive 
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riving in any of our big cities you would hardly 
miss at least a dozen street food advertise- 
ments displaying new menus and the latests 
inventions of the snack food industry. How many times 
have you had your little children begging you to go to a 
fast food restaurant after spotting the magic "Meal Box" 
on a street ad? Not to enjoy the meal as much but rath- 
er to unveil what surprise game is hidden in the box, 
and perhaps along with some “quality” time in the play- 
ground; for me, it has been countless times. But that 
is not all! Why we are bombarded with "cannot miss" 
sandwich and pizza deals chasing us to our houses and 
even while reading the newspaper or watching the tele- 
vision? The answer is quite simple. We are obviously 
being conditioned to look at food as an entertainment. 
This subject should be looked at from the context of 
the increasing weight problem and associated co-mor- 
bidities in the last few decades. Globally, there has been 
a big change in disease burden as non-communicable 
diseases have become the main cause of death, where 
imbalances of nutrition, diet and physical activity play 
a major role.! Locally, surveys in a number of different 
areas and provinces have reported a high prevalence 
of overweight and obesity in Saudi children in all age 
groups and in all provinces? A recent study indicares 
that overall country prevalence of overweight and obe- 
sity among Saudi children is 23.196 and 9.396, respec- 
tively? The picture is gloomier when you look at the 
children living in urbanized regions where obesity can 
reach up to 23.396,* which coincides with major chang- 
es in lifestyle-related factors such as unhealthy eating 
habits, including the wide availability of high-energy 
food snacks, and a lack of physical activity. Indeed, a 
large percentage (i.e. about 50-6096) of children and 
adolescents do not adequately exercise? which adds to 
the problem of overeating and weight gain. For Saudi 
adults, it has been estimated that 27.2396 of males and 
25.2096 of females are overweight, while 13.0596 and 
20.26% males and females, respectively, are obese. 
It is widely accepted that exposure to food advertise- 
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ments promotes over-consumption in younger children 
and obese and overweight children are indeed more re- 
sponsive to food promotion, which specifically stimu- 
lates the intake of energy-dense snacks. Halford and 
co-workers have compared the eating habits of obese 
to non-obese children and they found that obese chil- 
dren consume significantly more fast foods than tlie 
non-obese children. These findings among others 
have led to the development of seven principles known 
as "Ihe Sydney Principles by an International Obesity 
"Taskforce (IOTF) Working Group to guide action on 
changing food and beverage marketing practices that 
target children? The Principles state that actions to re- 
duce marketing to children should support the rights 
of children, afford substantial protection to children, be 
statutory in nature, take a wide definition of commer- 
cial promotions, guarantee commercial-free childhood 
settings, include cross-border media, and be evaluated, 
monitored and enforced. 

The National Institute of Health (NIH) conducted 
a large study to directly tie childhood obesity to fast- 
food advertising on American television, based on the 
viewing habits of 13 000 children between 1979 and 
1997. The study concluded that a ban on fast-food ad- 
vertising to children would cut the US obesity rate by 
as much as 18%.” This was perceived a long time ago in 
the Scandinavian countries where Sweden and Norway 
instituted bans on all ads to children in the early 1990s. 
Similarly, Quebec has also banned food advertising to 
children during programs geared toward kids. Also, the 
Childrens Food Act 2004 of United Kingdom makes a 
provision regarding the marketing and sale of food and 
drink to children. Unfortunately, studies evaluating the 
effect of fast-food advertisements on weight gain among 
Saudis are lacking. Therefore, an exploration of a pos- 
sible association is highly needed. 

Perhaps behavioral modification with respect to 
food intake will be effective in the treatment of obesi- 
ty, especially in Saudi Arabia. Controlling exposure to 
food advertisements should have a positive impact on 
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the way we all perceive food. This, along with reason- 
able physical activity should be encouraged as a strategy 
directed towards weight reduction and obesity and re- 
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BACKGROUND AND OBJECTIVES: Congenital toxoplasmosis is associated with significant morbidity and mor- 
tality. This study investigates the prevalence of toxoplasmosis among pregnant wornen. 

DESIGN AND SETTING: A retrospective study at King Khalid University Hospital, Riyadh from September 2009 
to August 2010. 

PATIENTS AND METHODS: Laboratory data of 2176 pregnant women screened for Toxoplasma gondii in the 
antenatal care unit were assessed during the study period. The mean (SD) age of the women and the duration of 
pregnancy were 25 (7.3) years and 18 (7.7) weeks, respectively. Data were extracted for the presence or absence 
of anti-7 gondii immunoglobulin G (IgG) and IgM antibodies. 

RESULTS: Of 2176 sera tested, 1351 (62%) did not show any evidence of exposure to T gondii. The remaining 
825 (38%) samples tested positive for anti-T gondii IgG antibodies, and none was found to have anti-T gondii 
IgM antibodies in the serum. These data reveal that a significantly high number of women in the antenatal care 
unit at King Khalid University Hospital in Riyadh had been exposed to T gondii. 

CONCLUSION: A high prevalence of toxoplasmosis among pregnant women warrants multicenter community- 
based investigations for assessment of T gondii infection and identification of risk factors for transmission of 


toxoplasmosis in general, and particularly during pregnancy. 


ongenital toxoplasmosis affects between 1 

and 10 in 10000 newborn babies in Europe.’ 

Among them, 1% to 2% develop learning dif- 
ficulties or die, and 4% to 27% develop ocular lesions 
leading to permanent impairment of vision in the af- 
fected eye,” The main source of infection is by inges- 
tion of viable tissue cysts-in meat or oocysts excreted 
by cats. The exact mode of acquisition of infection is 
not clear, thus making it difficult to identify the risk fac- 
tors.” Prevention of congenital toxoplasmosis therefore 
depends on avoidance of infection during pregnancy. 
To cut down the risk of congenital toxoplasmosis, it is 
therefore imperative to identify and avoid local sources 
of infections, especially during pregnancy. 

Acute primary maternal toxoplasmosis if acquired 
during the first trimester of pregnancy can cause sig- 
nificant morbidity and mortality in developing fetuses.’ 
Congenital infection of the fetus in women infected 
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just before conception is extremely rare; and even dur- 
ing the first few weeks of pregnancy, the maternal-fetal 
transmission rate is low," The risk of fetal infection 
rises from 6% at 13 weeks to 72% at 36 weeks. Fetuses 
acquiring infections between 24 and 30 weeks of gesta- 
tion have been shown to carry the highest risk of suf- 
fering from long-term complications." The aim of 
prenatal serological screening for toxoplasmosis is to 
identify and treat maternal infection as soon as possible 
in order to prevent transmission of the parasite to the 
fetus. However, despite widespread provision of prena- 
tal toxoplasma screening, the effectiveness ofi prenatal 
treatment is uncertain. 
Various histological and serological techniques, 
such as the Sabin-Feldman dye test,” direct hemag- 
glutination test,“ enzyme-linked immunosorbent assay 
(ELISA), and indirect fluorescent antibody t tests, are 
commonly applied to detect Toxoplasma gondii infec- 
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tion. For screening purposes, detection of antibodies 
against T' gondii is generally believed to be the most ac- 
ceptable test. Different assays have been developed to 
detect anti-toxoplasma antibodies (immunoglobulin 
M [IgM], IgG, IgA, and IgE) in the sera of pregnant 
women with a history of repeated abortions and women 
suspected of being infected with T gondii." The pro- 
longed presence of specific IgM in the peripheral blood 
makes it difficult to differentiate acute from chronic in- 
fection.'*? Detection of Toxoplasma-specific IgA and 
IgE antibodies in sera of pregnant women appears to be 
more sensitive than IgM detection during acute infec- 
tion, but this is awaiting evaluation in a larger study.” 

Seroprevalence studies are useful means of gather- 
ing estimates of a population at risk and the number of 
infected individuals. Screening for T gondii infection by 
detection of specific IgG and IgM in the antenatal care 
unit is routinely practiced عد‎ King Khalid University 
Hospital. This study examines the seroprevalence of T 
gondii during pregnancy. 


PATIENTS AND METHODS 

‘This was a retrospective analysis of laboratory data 
for T' gondii screening in the antenatal care unit at the 
King Khalid University Hospital in Riyadh. Between 
September 2009 and August 2010, sera from a total 
of 2176 pregnant women with mean (SD) age of 25 
(7.3) years and mean duration of pregnancy of 18 (7.7) 
weeks were screened in the Immunology Division. Data 
were extracted for the presence or absence of anti-T 
gondii IgG and IgM antibodies. Specific IgG antibodies 
against T' gondii were detected by indirect hemagglu- 
tination test (Wampole Laboratories, Princeton, NJ). 











Figure 1. Seroprevalence of Toxoplasma 007101 Assessment of 
specific IgG and IgM during pregnancy (n=2178). 


SCREENING FOR T GONDII INFECTION 


‘The test consists of stabilized sheep erythrocytes sen- 
sitized with T gondii-antigen, which reacts with the an- 
tibodies present in the serum. A titer of 1:64 and above 
indicares a positive test. Although variation in titer may 
occut, the assay has never been reported to yield a single 
false-positive or false-negative reaction. Anti-T gondii 
IgM antibodies were assessed by ELISA (Vircell SL, 
Santa Fe, Granada, Spain). The assay is based upon the 
capture of IgM in the sample, with anti-IgM antibodies 
adsorbed on the polystyrene surface. When compared 
with other ELISA kits, this kit has been shown to have 
a sensitivity of 98% and specificity of 100% with virtu- 
ally no cross-reactivity. 


RESULTS 

The mean (SD) age of the pregnant females assessed 
was 25 (7.3) years, and duration of gestation was 18 
(7.7) weeks at the time of screening for T gondii infec- 
tion. Figure 1 shows the seroprevalence of T gondii in 
2176 women screened during pregnancy. Of 2176 sera 
tested, 1351 (62%) did not show any evidence of ex- 
posure to T gondii. The rest of the group, comprising 
825 (38%) women, tested positive for anti-T gondii IgG 
antibodies, and none was found to have anti-T gondii 
IgM antibodies in the serum. These data reveal that a 
significantly high number of women in the antenatal 
care unit at King Khalid University Hospital in Riyadh 
had been exposed to T gondii. 


DISCUSSION 

The mortality and morbidity associated with congenital 
toxoplasmosis have prompted several studies involving 
serological screening for T gondii infection during preg- 
nancy," This study shows that, although none of the 
women screened during pregnancy had anti-T gondii 
IgM, 38% tested positive for anti-T gondii IgG, indicat- 
ing exposure in the past. Similar findings have already 
been reported in a study from Turkey, in which none of 
the women during their pregnancy tested positive for 
anti-T gondii IgM antibodies.” On the contrary, there 
are studies reporting the presence of anti-T gondii-spe- 
cific IgM antibodies in sera of pregnant women.”!476 
The presence of specific IgM is generally believed to 
be associated with acute infection. However, this may 
not be true in toxoplasmosis, as the existence of IgM 
for several months in the sera may interfere in calcu- 
lating the time of exposure." Differentiation of acute 
from chronic infection is now being recommended by 
performing anti-T gondii IgG avidity tests.” The pres- 
ence of low-avidity-specific IgG is believed to be as- 
sociated with acute infection, whereas the presence of 


high-avidity IgG indicates exposure in the distant past. 
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SCREENING FOR 7 GONDIIINFECTION 


Seroprevalence of T gondii assessed by the presence 
of specific IgG antibodies in this study (38%) when 
compared with the seroprevalence rate of 3.7% among 
pregnant Korean women” appears to be alarmingly 
high. The lower rate of seroprevalence in Korean wom- 
en, however, seems to be unique, as a number of other 
studies have reported seroprevalence rates between 20% 
and 43% among pregnant women in other parts of the 
world.” Based on the IgG avidity test and polymerase 
chain reaction for detection of toxoplasma infection in 
pregnant women, a separate study from Kuwait has re- 
ported toxoplasma prevalence of 53.196. These data 
suggest that T' gondii seroprevalence among pregnant 
women exhibits a trend of regional variation. The high- 
er seroprevalence observed in the present study and the 
study from Kuwait may suggest a tendency towards a 
higher T gondii seroprevalence in the Middle East. 

Regional variation has been attributed to climate, 
cultural differences in the amount and type of raw meat 
consumed, and the increased consumption of meat 
from animals farmed indoors and frozen mear.5??! A 
multicentet study has identified eating raw or under- 
cooked lamb, beef, or other meat as the most important 
single risk factor for acquiring toxoplasma infection, 
apart from some association with travel outside Europe, 
United States, and Canada.” There is sufficient evi- 
dence to believe that—compared with beef and chick- 
en—lamb, goat or other meats are more commonly in- 
fected and may contain viable cysts.**** Undercooked 
lamb but not beef has been identified as a risk factor in 


Ann Saudi Med 3H6} November-December 2011 www.saudiannals.net 


orignal article 


Norway,” whereas in northern France beef aid lamb 
have been shown to be potent risk factors? Similarly, 
contact with soil has also been regarded as an ihdepen- 
dent risk factor for T gondii seroconversion during preg- 
nancy, while contact with cat litter may also pose a risk 
in certain situations.” Identification of regional'lifestyle 
risk factors for toxoplasmosis is of utmost importance 
for creating awareness for avoidance of toxoplasmosis in 
general and specifically during pregnancy. 

Many pregnant women lack knowledge of the risk 
factors involved for the transmission of toxoplasmo- 
sis. Counseling of pregnant women about risk factor 
reduction may reduce the risk of congenital toxoplas- 
mosis. The issue is further complicated by the obser- 
vation that obstetricians, internists, and family practi- 
tioners lack relevant education of the risk factors for 
toxoplasmosis transmission.? Studies focusing on edu- 
cation of pregnant women have proven to be effective 
in increasing general knowledge about toxoplasmosis 
and potentially decreasing the incidence of congenital 
toxoplasmosis." 

‘This study describes the seroprevalence of T gondii 
among pregnant women at a single tertiary care hospi- 
tal, and the findings may not be applicable to the com- 
munity on the whole. It is therefore recommended that 
a multicenter study investigating the seroprevalence of 
T gondii across Saudi Arabia be conducted to assess the 
actual prevalence of T gondii among pregnant women. 
In addition, attempts should be made for identification 
and avoidance of the local sources of infection. 
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BACKGROUND AND OBJECTIVES: Hepatitis B is a disease that is preventable with vaccination. Antibody lev- 
els after vaccination may be affected by suppression of the immune system due to cancer therapy. Children with 
cancer have a high risk of hepatitis B virus (HBV) infection. We aimed to assess the pretreatment immunization 
status against HBV infection and the rate of continuity of immunization after therapy in children with cancer. 
DESIGN AND SETTING: Retrospective case review of patients treated from 2004 to 2008. 

PATIENTS AND METHODS: We reviewed the medical records of patients treated in the departments of pediatric 
hematology and oncology and collected data on immunization history and hepatitis B serology. Anti-HBs anti- 
body titers were compared before and after treatment. 

RESULTS: This study included 159 (99 males, 60 females) children who had a serologic examination. 
Antineoplastic therapy had been given for acute leukemia (n=66), non-Hodgkin lymphoma (n=27), Hodgkin 
lymphoma (n=20), and solid tumors (n=46). Fifty-one patients had not been immunized against HBV prior to 
the therapy; HBV serology was negative in 49 of these patients and HBsAg was positive in 2 patients. Anti-HBs 
antibody positivity was present in 99 of 108 patients with an immunization history, whereas no vaccination re- 
sponse was present in 9 patients. The titer of anti-HBs antibody was decreased below the protection level in 33 
(33%) patients with positive anti-HBs antibody, whereas the protection level was found to be maintained in 66 
(67%) patients. The most significant decrease (63.6%) was observed in leukemia patients. Posttreatment HBsAg 
and HBV DNA positivity was detected in two of the patients with negative pretreatment serology, whereas no 
HBV infection developed in the group with positive anti-HBs antibody. 

CONCLUSIONS: This study demonstrated the importance of routine childhood vaccination in reducing the risk 
of HBV infection in patients with cancer. 


suppresses the immune system and makes patients munization status of patients against HBV infection, 
vulnerable to infections. Surgical intervention and as well as the pretreatment and posttreatment antibody 
transfusion of blood products also increase che risk for titers in immunized children. 
hepatitis B virus (HBV) infection. HBV infection is 


IE therapy performed on patients with cancer In this study, we aimed to assess the pretreatment im- 


a vaccine-preventable disease. Although children who 
have not received routine childhood vaccination can be 
immunized during cancer therapy, vaccination may not 
be sufficient, as cancer therapy can cause loss of acquired 
vaccination status. ‘The type of cancer and the therapy 
applied may influence the level of antibody titer." In 
"Turkey, HBV vaccination has been given in accordance 
with the government vaccination program since 1998. 
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PATIENTS AND METHODS 

The files of all patients treated in the Departments 
of Pediatric Oncology and Hematology (Sisli Etfal 
Education and Research Hospital Clinic of Pediatrics, 
Istanbul, Turkey) between January 2004 and December 
2008 were retrospectively examined in terms of his- 
tory of HBV vaccination and serology (HBsAg, anti- 
HBs antibody, and anti-HBc antibody). Hepatitis B 
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surface antigen (HBsAg), as well as the antibodies 
against HBsAg (anti-HBs) and HBc (anti-HBc), was 
examined using enzyme-linked immunosorbent assay 
methods. Antibody titers »10 mIU/mL were consid- 
ered anti-HBs positive, and neither pretreatment nor 
posttreatment additional vaccination was applied. The 
pretreatment and posttreatment titers were compared; 
the effects of age, gender, antibody titer, and diagno- 
sis on the level of antibody were evaluated in patients 
whose antibody titers decreased below the protection 
levels after the treatment. The prevalence of HBV in- 
fection among children with and without childhood 
vaccination was investigated. Institutional Review 
Board approval was not necessary since the study was 
restropective. 


RESULTS . 

The. median age of the 159 patients was 5 years. Sixty 
were male and 99 were female. Sixty-six of these pa- 
tients had been treated for leukemia, 27 for non-Hodg- 
kin lymphoma, and 46 for advanced-stage solid tumors 
(Table 1). Fifty-one patients had not been immunized 
with hepatitis B vaccine prior to treatment; HBV se- 
rology was negative in 49 of these patients, whereas 
HBsAg was positive in 2 of them. Anti-HBs antibody 
was positive in 99 of 108 patients with a history of im- 
munization, whereas HBV serology was found to be 
negative in 9 patients (Table 2). Anti-HBs antibody 
titer results of 33 (3396) patients decreased below the 
protection level after treatment, whereas the protection 
level of anti-HBs antibody titer was found to be main- 
tained in 66 (6796) patients. It was determined that age, 
gender, and pretreatment antibody titers had no influ- 
ence on the posttreatment antibody titers in patients 


Table 1. Characteristics of the patients. 





i 
1-16 years (median, 5 years) 159. 
Gender 
Female | '80 : 
Male | 9: 
Primary disease 
Acute lymphoblastic e i 
leukemia ] ; 
, Non-Hodgkin lymphoma | 2 
Hodgkin-lymphoma | 20 
Solid tumor i 46 i 





HEPATITIS B IMMUNIZATION IN CHILDREN WITH CANCER 


Table 2. Hepatitis B serology at the time of presentation at 
hospital. 1 







Number of patients 


‘HopatttisB 1 .. ia 7 
| immunized | muna 


serology . 





HBsAg, anti- | . | DEP 
HBs, anti- 49 i 9 | 58 ! 
HBc (-) | ! 
Anti-HBs (4) o | وو‎ | sg 

: if 1 
HbsAg (+) pape 0 ME NES 


SML: OBERE UEM a E CON RAT | 
=~, Negative; +, positive. 


who had protective antibody levels prior to therapy. It 
was found that the antibody titers decreased below the 
protection levels in 63.6% of leukemia patients and in 
15% of the other patients. In the regression analysis, 
having leukemia was found to be a predictive factor for 
the alteration of vaccination from positive responses 
to negative ones after treatment (P=.0001; odds ratio, 
9.8). Whereas posttreatment HBsAg and HBV DNA 
levels were found to be positive in two of the patients 
with negative pretreatment serology, no HBV infection 
was found to have developed in the group with positive 
anti-HBs (Table 3). 


DISCUSSION 

National immunization programs play a significant role 
in reducing the prevalence of HBV infection, which 
is a vaccine-preventable disease. In Turkey, HBV vac- 
cination has been part of the routine childhood im- 
munization schedule since 1998. In previous years, 
the prevalence of HBV infection among children was 
approximately 596 to 1496 and was remarkably higher 
than the prevalence shown in other developed coun- 
tries.” In studies performed during that period, the 
prevalence of HBV infection among children with 
cancet was teported to be as high as 2096 to 6596.55 In 
a previous study that we performed in our clinic that 
examined the years between 1995 and 1998, none of 
the patients had received childhood immunization, and 
the prevalence of HBV infection was 9.496 at the time 
of diagnosis, whereas it was 35.896 during or after their 
treatment. Although none of the patients had been im- 
munized before the diagnosis of cancer in our previous 
study, in our present study, 68% of the patients had re- 
ceived childhood immunization. In the present study, 
we found the seroprevalence of HBV during the initial 
screening to be 1.396 and HbsAg to be positive in only 
two patients. Because vaccination for hepatitis B was 
started routinely in 1998 as part of the national vacci- 
nation program and because the median age of patients 
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Table 3. Posttreatment hepatitis B serology of the patients with positive anti-HBs antibody. 
Number of patients 





Primary disease 
Acute lymphoblastic i ; 
I 38 : 
leukemia ; 
Non-Hodgkin H 16 : 
lymphoma i i 
a al 
Hodgkin lymphoma i 10 ) 
Solid tumors i 35 


-, Negative; +, positiva. 


in our study group was 5 years, the patients in our study 
were vaccinated in the infantile period for hepatitis B. 
Despite the increase in the prevalence of pretreatment 
immunization in our hospital, which provides service to 
patients of very low socioeconomic status, 32% of the 
patients had not received childhood immunization and 
two of them had been treated for being HBV carriers. 
Surgical procedures and blood transfusions, in addition 
to immunosuppressive therapies, increase the risk of 
infection for hepatitis B during cancer chemotherapy.’ 
‘Two patients who were HBsAg positive after chemo- 
therapy were not vaccinated during the infantile period, 
and these patients had undergone surgical procedures 
during diagnosis and had multiple blood transfusions 
during chemotherapy. Although no problems related to 
HBV infection appeared in these patients during treat- 
nient, it is known that progression of HBV infection is 
serious in patients with cancer and the likelihood of be- 
coming chronic is high; thus these considerations could 
lead to delay in cancer therapy.” 

Immune system suppression may lead to a decrease 
in vaccine-mediated protection in patients who are 
immunized before therapy and have had a sufficient 
antibody titer.’ Information about the effect of cancer 
therapy on vaccine-mediated immunization is not clear. 
‘There may be different factors that affect the antibody 
titers. Vaccine-mediated antibody titers of hepatitis B, 
measles, mumps, rubella, tetanus, and polio were deter- 
mined to be negative by 46%, 25%, 26%, 24%, 14%, and 
7%, respectively, It was found that the negativities of ru- 
bella, mumps, and tetanus antibodies were significantly 
influenced by age, whereas the negativity of measles an- 
tibody was significantly influenced by age and gender. 
The loss of antibody was more remarkable in younger 
patients and in girls? In the present study, it was deter- 

mined that age and gender had no effect on posttreat- 
` ment antibody titers. 

In a study performed on moré homogenous types of 
cancers, it was determined that the decrease in vaccine- 
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mediated antibody titers for hepatitis B was highest in 
patients with sarcoma and that the posttreatment anti- 
body titers decreased below the protection level in 64% 
of the patients." In the present study, we investigated 
antibody titers in a heterogeneous group of patients, 
including those with leukemia, lymphoma, and solid 
tumors. The loss of antibody titers after therapy was 
determined to be the highest in patients with leukemia 
(63.6%), and diagnosis of the disease was the unique 
factor that statistically significantly affected the anti- 
body titers. In a study performed on leukemia patients 
only, it was determined thar the vaccine-mediated im- 
munization had been lost by 56% of patients, which 
is in agreement with the present study.!! It was dem- 
onstrated that the antibody response, particularly with 
vaccination during intensive therapy, was shorter in 
children with leukemia than in those with solid tu- 
mors,” An anti-HBs antibody titer above 10 IU/L is 
considered protective for hepatitis B infection.? There 
are studies suggesting that the antibody titer should 
be elevated in patients with immune deficiency. In 
the present study, a protective anti-HBs antibody ti- 
ter was considered to be above 10 IU/L, and vaccina- 
tion was not repeated in such patients. No statistical 
difference in post-treatment antibody loss was found 
between those with anti-HBs antibody titer above 10 
IU/L and those with anti-HBs antibody titer above 
100 IU/L; HBV infection did not develop in'either of 
these groups. 

Memory cells exist years after the primary immuni- 
zation and protection continues, even though the level 
of antibody titer decreases in time in healthy children 
immunized with hepatitis B vaccine. There are no ad- 
equate data for immune-deficient patients, and gener- 
ally repeated vaccination is recommended during and 
after therapy in patients whose antibody levels decrease 
below protection levels.! The prevalence of infection in 
immunized patients and the antibody titer may also be 
important in the evaluation of vaccine protection. In 
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a study performed in patients with leukemia, patients 
who had been immunized during therapy were com- 
pared with patients who had not been immunized in 
terms of the prevalence of HBV infection, A remark- 
able decrease was demonstrated in HBV infection in 
immunized patients, even though the antibody titer 
had not reached the protection level." In the present 
study as well, despite the loss of antibody, we did not 
observe hepatitis B infection in any of the patients who 
received pretreatment immunization. HBV infection 
was observed in two patients in the group without im- 
munization. Re-vaccination is recommended after che- 
motherapy, along with control of antibody levels, in all 
patients, especially in those with leukemias who have 
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been prescribed chemotherapy, as not enough studies 
show a continuation of protectivity when antibody loss 
has occurred after chemotherapy.! 

In conclusion, it may be stated that one-third of our 
study patients were not immunized before treatment 
and that HBV infection was found to have developed 
in two patients during therapy. In those who had re- 
ceived routine immunization, protection continued in 
6796 despite immunosuppressive therapy. No HBV in- 
fection developed in the immunized group, including 
those with antibody titers that had decreased below 
the protection levels. It is thought that routine child- 
hood immunization is important in reducing the risk 
for HBV infection in patients with cancer. 
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BACKGROUND AND OBJECTIVE: Published data on short-term outcomes of very low birth weight infants: 


from Saudi Arabia are limited. In the present study, our objective was to describe and analyze the outcomes of 
very low birth weight infants admitted to our neonatal intensive care unit and to compare the results with data 
published by the National Institute of Child Health and Development. 
DESIGN AND SETTING: This study was a retrospective analysis of prospectively collected data from. a single 
tertiary care center over a three years period. 

PATIENTS AND METHODS: Biodemographic data and data regarding multiple outcome measures were ana- 
lyzed for infants with birth weight of 1500 g or less. Data were obtained from our neonatal intensive care unit 
database. 
RESULTS: Our results included a total of 186 infants with birth weights of 1500 g or less. Of these infants, 154 
(82.8%) survived to discharge. Seventy-six (40.9%) were male, and mean (SD) gestational age (GA) was 29 (2.9) 
weeks with a range of 21 weeks, 6 days to 36 weeks, 2 days. Mean (SD) birth weight was 1062 (302) g with a 
range of 420 to 1495 g. Fifty-seven (30.695) infants were characterized as small for gestational age. Antenatal 
steroids were given to 74.296 of mothers. Eighty-five percent of infants were born by cesarean section. The rate of 
bronchopulmonary dysplasia was 17.7%, patent ductus arteriosus 31.2%, intraventricular hemorrhage 12.9%, 
periventricular leukomalacia 3.8%, necrotizing enterocolitis 7.5%, retinopathy of prematurity 28.3%, and late- 
onset sepsis was 21.9%. 

CONCLUSION: In this population of very low birth weight infants, survival rates and compredionss of prema- 
turity were comparable to international data. 


cies.” Prematurity is the second leading cause 
of infant mortality, after congenital anomalies, 
and a major determinant of neonatal and infant mor- 
bidity.’ Preterm infants are at risk for developing com- 
plications that result from anatomic or functional im- 
maturity. The complications seen most frequently are 
hypothermia, respiratory abnormalities, patent ductus 
arteriosus (PDA), intracranial hemorrhage, hypoglyce- 
mia, necrotizing enterocolitis (NEC), infection, chronic 
lung disease, and retinopathy of prematurity (ROP). 
‘The risk of developing complications decreases with in- 
creasing gestational age and birth weight,” 
Knowledge of the incidence of such complications is 
important for parent counseling, as well as anticipating 


p reterm birth affects almost 1296 of all pregnan- 
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and planning prior to preterm birth. In addition, accu- 
rate knowledge of trends in incidence is important for 
quality improvement. 

Several studies have looked at the trends of mortal- 
ity and morbidity of babies with birth weights of «1500 
g (very low-birth-weight [VLBW] infants). In the last 
20 years, survival of these VLBW infants has increased, 
but the incidence rates of the main neonatal complica- 
tions remain unchanged. The increased survival is at- 
tributed mainly to improvements in obstetric and neo- 
natal care, the widespread use of antenatal corticoste- 
roids for women at risk for preterm birth,’ and the use 
of surfactant for prevention and treatment of f iespitutony 
distress syndrome (RDS). 

‘The long-term outcomes of preterm infants have been 
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reported in several studies, as well as complications such 
as cerebral palsy, cognitive delay, learning difficulties, 
deafness, blindness, and behavioral problems.*!° The 
frequency: of such complications is inversely related 
to gestational age." In terms of predicting the long- 
term outcome as a result of the neonatal morbidities, 
a large study has shown that bronchopulmonary dys- 
plasia (BPD), ultrasonographic signs of brain injury, 
and severe ROP are independently correlated with 
the 18-month outcome in extremely low-birth-weight 
(ELBW) infants («1000 grams). 

Current available data on the incidence of short- 
term morbidities in preterm infants from Saudi Arabia 
are scarce. Almost all of the published studies from 
this region have been single center—based studies with 


.small sample size and with no focus on VLBW infants; 


thus they were inadequate.to outline the problem na- 
tionwide.9 

The aim of the present study was to assess the 
short-term outcomes of infants with birth weights less 
than 1500 g born and treated at King Faisal Specialist 
Hospital and Research Centre in Riyadh, Saudi 
Arabia, over a 3-year period and to compare the results 
with outcomes documented by the National Institute 
of Child Health and Human Development (NICHD) 
Neonatal Research Network. 


PATIENTS AND METHODS 
This study was a retrospective analysis of prospectively 
collected data on all live newborn infants with birth 
weights in the range of 400 to 1500 g who required life 
support immediately after birth and who were admit- 
ted to the neonatal intensive care unit (NICU) at the 
King Faisal Specialist Hospital and Research Centre, 
from January 2006 to December 2008. Infants were 
identified through the NICU database and then fol- 
lowed by a careful review of their medical records to 
obtain the required data. Demographic data included 
maternal history, maternal age, parity, use of antena- 
tal steroids, gestational age, birth weight, sex, mode of 
delivery, Apgar score, as well as need for resuscitation, 
mechanical ventilation, and surfactant administration. 

Complications of prematurity included intraven- 
tricular hemorrhage (IVH), periventricular leukoma- 
lacia (PVL), RDS, pneumothorax, PDA, NEC, spon- 
taneous intestinal perforation, ROP, BPD, sepsis, and 
surgical intervention during NICU admission. The 
study was approved by the Research Advisory Council 
of King Faisal Specialist Hospital and Research 
Centre. 

Gestational age was determined from the date of 
the mother’s last menstrual period and/or from details 
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of earliest available ultrasound scans (at least before 20 
weeks). Immediate life support was defined as admin- 
istration of respiratory support to infants immediately 
after birth; this support included suctioning, oxygen 
supply, continuous positive airway pressure, endotra- 
cheal intubation, mechanical ventilarion, and surfac- 
tant therapy when appropriate. Small for gestational 
age was defined as birth weight below the 10th percen- 
tile for age, based on the United States Vital Statistics 
natality data sets for 2001 and 2002.” 

IVH was detected routinely by head ultrasound 
performed during the first 4 weeks of life, and IVH was 
graded according to Papiles classification, from 0 to 4.” 
If multiple ultrasounds were done in the first 4 weeks, 
then the worst grade was recorded. PVL refers to peri- 
ventricular echogenecity detected on head ultrasound 
done at any time during the NICU stay. RDS was con- 
sidered to be present if the infant needed supplemen- 
tal oxygen and a chest radiograph was consistent with 
RDS. Pneumothorax was considered to be present if 
the infant had extrapleural air diagnosed by chest ra- 
diograph or needle aspiration. PDA was considered to 
be present if it was detected by echocardiography with 
evidence of left-to-right shunting. NEC was diagnosed 
clinically with abdominal distension and intolerance to 
food or bloody stool, in addition to an abdominal ra- 
diograph showing pneumatosis intestinalis, pneumo- 
peritoneum, or gas in the biliary tree.” Bell classifica- 
tions were used for staging.? Spontaneous intestinal 
perforation refers to gut perforation without NEC. In 
case of ROP, only the worst grade of ROP detected on 
retinal exam was recorded utilizing the International 
Classification of ROP.* BPD was defined as requiring 
oxygen at 36 weeks corrected age, with total oxygen du- 
ration of 28 days or more.” 6 Sepsis was considered if a 
blood culture or a cerebrospinal fluid culture was posi- 
tive with a bacterial pathogen. 

Outcomes that included complications of prematu- 
rity, were assessed by descriptive analysis. Continuous 
variables are summarized by median and range; cat- 
egorical variables are summarized as frequency and 
percentages. 

The results were compared with data from the 
NICHD Neonatal Research Network published in 
2007? after obtaining permission from the authors and 
the publisher. The NICHD data included short-term 
outcome data of infants weighing 501 to 1500 g who 
were born from January 1990 through December 2002 
at 16 participating centers of the NICHD Neonatal 
Research Network. To facilitate the comparison, a 
range was created for our data by adding and subtract- 
ing the standard error. 
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RESULTS 

Over our study period, 186 infants with a birth weight 
between 400 and 1500 g were admitted to our unit. 
Of these 186 infants, 154 (82.8 %) infants survived 
to discharge. Seventy-six (40.9%) infants were male. 
Mean (SD) gestational age (GA) was 29 (2.9) weeks 
with a range of 21 weeks, 6 days to 36 weeks, 2 days; 
mean birth weight was 1062 (302) g with a range of 
420 to 1495 g; and 39.9% were less than 1000 g in birth 
weight. Fifty-seven (30.696) infants were small for ges- 
tational age. Antenatal steroids were given to 74.2% of 
mothers. Eighty-five percent of infants were born by 
cesarean delivery. Among all mothers, 92.5% received 
prenatal care. Eighteen (9.7%) infants were diagnosed 
with major birth anomalies. 

The overall mortality was 17.2%. In infants with 
birth weights below 1000 g, mortality was 23%, where- 
as 13.4% of infants with birth weights more than 1000 
g died prior to discharge. Furthermore, 40% of the 
mortalities occurred in infants with birth weights be- 
low 700 g. Major congenital anomalies were present in 
almost one-third of the infants who died. The survival 
rate per gestational age is depicted in Table 1 for all in- 
fants born at a gestational age of 28 weeks or less. When 
infants born at a gestational age of 23 weeks or less were 
excluded, the survival to discharge ranged from 7096 to 
87.596. 

RDS was present in 145 (7896) infants. Surfactant 
therapy was used in 124 (66.796) infants; of these in- 
fants, 86 (46.296) received surfactant in the labor room 
as a prophylactic therapy. Mechanical ventilation was 
used in 114 (61.396) infants; of these, high-frequency 
ventilation was used in 55 (29.696) infants. Continuous 
positive airway pressure was used in 98 (52.796) infants. 
Pneumothorax was diagnosed in 17 (9.1%) infants. 
BPD was diagnosed in 33 (17.796) infants, whereas 
19 (10.236) infants were discharged home on oxygen. 
Postnatal corticosteroids were used in 8 (4.3%) infants. 

PDA was diagnosed in 58 (31.2%) infants; of these, 


37 infants received indomethacin, 1 received ibuprofen, - 


and 13 failed medical treatment and underwent surgi- 
cal ligation. IVH was present in 24 (12.996) infants; of 
these, 15 (8.196) infants were diagnosed with severe 
IVH. PVL was present in 7 (3.896) infants. Early bac- 
terial sepsis (first 72 hours) was diagnosed in 3 (1.696) 
infants, while 41 (21.996) infants developed late bacte- 
rial sepsis. Coagulase-negative staphylococcus species 
were responsible for 7196 of the cases of late-onset sep- 
sis. Only 4 infants had invasive fungal infection. NEC 
was diagnosed in 14 (7.596) infants; 8 of these infants 
required surgery. ROP of all stages was diagnosed in 
53 (28.396) infants; among these infants, only 7 (3.7 %) 
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Morbidity/ 
Characteristics 


Birth weight (g) 


Small gestational age 
(mo) 


Antenatal steroids 
Cesarean section 


Respiratory distress 
syndrome 


Surfactant 
Postnatal steroid 
Pneumothorax 


Bronchopulmonary 
dysplasia 


PDA 

Indomethacin for PDA 
Surgery for PDA 
Home oxygen 


Overall intraventricular 
hemorrhage 


Severe intraventricular 
hemorrhage 


Periventricular 
leukomalacia 


Necrotizing 
enterocolitis 


Late-onset sepsis 


Survival 
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Table 1. Survival by gestational age. 
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Table 2. Outcomes compared with NICHD data. 


i 
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King Faisal Specialist 
Hospital and Research 


Centre data 


1062 (760-1384) — | 


30.6 (27-34) 


742 (11-714) 


85 (82-88) 
78 (79-81) 


66.7 (63-70) 
43 (3-6) 
9.1 (7-11) 


17.7 (15-21) 


31.2 (28-35) 
22.6 (20-28) 
7(5-9) 
102 (8-13) 


12.3 (11-16) 


8.1 (6-10) 


3.8 (2.5-5) 


7.5 (6-9) 


21.9 (19-25) 
82.8 (80-86) 
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NICHD Neonatal 


Research Network data 


1033 (998-1066) 
21 (17-26) 


79 (47-90) 
58 (50-69) 


44 (30-69} 


58 (42-74) 
17 (4-29) 
5 (1-7) 


22 (10-50) 


29 (13-50) 
79 (53-91) 
19 (8-35) 
11 («1-37) 


27 


12 


3(1-5) ٠ 


7 (4-11) 


22 (12-32) 
85 (79-93) 


Birth weight is shown as median in grams (range); other results shown as % (range) unless otherwise noted. 
NICHD: National Institute of Child Health and Human Development; PDA: patent ductus artertosus 
t 
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had severe ROP, with 5 requiring laser therapy. 

The mean (SD) birth weight of infants in our co- 
hort was similar to that of the infants in the NICHD 
cohort: 1062 (302) vs. 1033 (289) g. However, the per- 
centage of infants who were small for gestational age 
was higher in our cohort: 30.6% versus 21% (range, 
17%-26%), respectively, The incidence of major neo- 
natal morbidities was similar among the two cohorts 
except for IVH, where our cohort had a smaller inci- 
dence, Table 2 shows a comparison between our center 
and the NICHD centers in terms of the major mor- 
bidities and complications of prematurity. 


DISCUSSION 

Our findings indicate that the short-term outcomes 
of VLBW infants born at our hospital are comparable 
with outcomes of similar populations in developed 
countries. With the development of antenatal and 
neonatal intensive care during the last two decades, 
the survival of the VLBW infants has improved sig- 
nificandy. 

In our study, we found 82.896 of our population 
survived to discharge, which is similar to the survival 
rate (8596) of infants in the NICHD study. Fifty- 
seven (30.696) infants were small for gestational age. 
Antenatal steroids were given to 74.296 of mothers. 
Furthermore, 4096 of the mortalities occurred in in- 
fants with birth weights below 700 g. 

After excluding infants born at a gestational age of 
23 weeks or less, we found that survival to discharge 
ranged from 70% to 87.5%. The survival to discharge 
among infants at a gestational age of 23 weeks or less 
was zero, reflecting the change in the attitude of our 
professional caregivers toward less aggressive treat- 
ment of infants with this gestational age after receiving 
life support immediately after birth and full evaluation 
in the NICU, as implemented according to our recent 
strategies." Previously, we reviewed the outcomes of 
50 infants: 9 were born at 22 weeks gestational age, 17 


at 23 weeks, and 24 at 24 weeks. Twenty-two (4496) in- - 


fants survived to discharge, and 28 (5696) died during 
hospitalization. The survival rate varied according to 
the gestational age, with 5896 survival for infants born 
at 24 weeks, 2996 for those at 23 weeks and 3396 for 
those at 22 weeks. The majority (8996) of infants died 
in the first week of life. One infant at 22 weeks, 4 at 23 
weeks, and 9 at 24 weeks were found to be free of neu- 
rological abnormalities?! Moreover, variations exist 
between regions in survival rates of infants of border- 
line viability,” explained mainly by different attitudes 
to offering intensive care, both before and after birth. 
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In a Swedish study comparing two population-based 
areas—one with proactive management and the other 
with selective management—the proactive strategy was 
associated with higher survival without an increase in 
neonatal morbidity than was selective management.” 

Current available data on the incidence of short- 
term morbidities in preterm infants from the region 
are scarce. Almost all of the published studies from 
Saudi Arabia are single center-based studies with 
small sample size and with no focus on VLBW infants; 
thus they have been inadequate to outline the problem 
nationwide. #19 

The NICHD Neonatal Research Network study 
was undertaken to document the mortality and mor- 
bidity of infants weighing from 501 to 1500 g at birth, 
according to gestational age, birth weight, and sex, dur- 
ing two periods (1995-1996 and 1997-2002). When 
we compared our results with those of the NICHD 
Neonatal Research Network, we found that the me- 
dian birth weights were comparable. However, we had 
slightly more infants of small gestational age and a 
higher rate of cesarean delivery, most probably due to 
the higher percentage of maternal risks. At our insti- 
tution, perinatal services are directed toward pregnant 
women with complex tertiary care diseases, such as 
cancer, cardiac diseases, and liver disease. In addition, 
as a major perinatal referral center, we provide care to 
a large number of pregnant women with suspected or 
diagnosed fetal anomalies; this could explain the high 
rate of major congenital anomalies in our cohort. The 
rate of using antenatal steroids is almost the same. 
Despite a similar age group and rate of antenatal ste- 
roids use, our study showed a higher rate of incidence 
of RDS. The use of postnatal steroids was less in 
our population. The incidence of pneumothorax was 
9.196 in our study but 5% in the NICHD Neonatal 
Research Network cohort. Our incidence of BPD was 
slightly less; however, the rate of infants that went 
home on oxygen was similar. We found a similar rate 
of incidence of PDA, but the use of indomethacin for 
PDA in our report was much less, as well as the rate of 
PDA ligation. The rate of incidence of IVH was much 
less and that of PVL was the same. Rates of NEC and 
late-onset sepsis were the same. 

‘The limitation of our study is the small number of 
infants enrolled. ‘This study represents outcomes in a 
single tertiary care center; thus our results cannot be 
generalized to all VLBW infants in Saudi Arabia. In 
conclusion, in our population of VLBW infants, sur- 
vival rate and complicarions of prematurity were com- 


parable to international data. 
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BACKGROUND AND OBJECTIVES: Several polymorphisms of the 82-adrenergic receptor (B2-AR) gene have 
been identified, including the amino acid substitution from arginine (Arg) to glycine (Gly) at codon 16 and 
from glutamine (Gln) to glutamic acid (Glu) at codon 27. These substitutions affect receptor function and show 
significantly more agonist-promoted receptor down-regulation than cells expressing the Arg 16/Gln 27 variants. 
Although the ethnic dependency of this polymorphism has been described in other populations, no studies in- 
vestigating its relationship to asthma have been conducted in the Saudi population . Therefore, our main objec- 
tive was to determine the prevalence of these two mutations among patients with asthma in the Eastern Province 
and in matched healthy controls. 

DESIGN AND SETTING: A case-control study conducted at a university hospital among Saudi patients 
PATIENTS AND METHODS: Blood samples were collected from 73 asthmatic patients and from 85 controls, 
and the B2-AR gene polymorphisms at codon 16 and codon 27 were assessed by restriction fragment length 
polymorphism. 

RESULTS: Although a significant difference was observed in genotype frequencies at codon 16 (Arg/Gly) be- 
tween the asthmatic and normal control subjects (P«.05), no statistically significant difference was observed in 
allele frequencies between the two groups. In addition, no statistically significant differences were observed 
in genotype and allele frequencies at codon 27 (Gln/Glu) between the normal (control) and asthmatic groups 
(B2=0.75, P>.68). Using the THESIAS statistical program, no significant association of any haplotype with asth- 
ma was found. 

CONCLUSIONS: Our findings indicate a poor association of individual single-nucleotide polymorphisms with 
asthma. However, further study is required to ascertain the interactions of different haplotypes and the response 
of patients with different haplotypes to various treatments. 


sthma is a chronic disease that affects over 100 

million people worldwide." Understanding 

the genetic basis of asthma may contribute 
toward identifying better targets for innovative asth- 
ma drugs?^ Reports have been available suggesting 
that a defective B2-adrenergic receptor (B2-AR) plays 
a significant role in bronchial asthma. Moreover, eth- 
nic differences in B2-AR density have been reported 
in one study. A number of single-nucleotide poly- 
morphisms (SNPs) in the B2-AR gene have been 
detected in many populations"? Although these poly- 
morphisms are not deemed to be susceptibility genes 


for asthma, they have been reported to be associated 
with functional changes in the B2-AR in the respira- 
tory system.” The most common SNPs are due to two 
missense mutations, which occur in the coding region 
of the intronless B2-AR gene. The first SNP is at nu- 
cleotide 46, which causes the substitution of glycine 
(Gly) for arginine (Arg) at codon 16, The second SNP 
is at nucleotide 79, which results in the substitution of 
glutamic acid (Glu) for glutamine (Glin) at codon 27. 
In vitro studies of these two nonsynonymous SNPs 
have shown that they alter receptor function. Many 
studies on the association between asthma severity and 
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the B2-AR polymorphisms have produced conflicting 
results.’ The Arg/ Arg polymorphism at position 16 
of the B2-AR has been reported to be associated with 
enhanced agonist-mediated desensitization, whereas 
a meta-analysis that included several thousand indi- 
viduals suggested an important role for the Glu/Gln 
polymorphism in protection against asthma.” Another 
meta-analysis study that was also composed of sev- 
eral thousand individuals suggested that Arg/Arg 
polymorphism could possibly contribute to nocturnal 
symptoms; whereas another study concluded that 
there was no significant association between polymor- 
phisms and asthma or asthma severity.“ 

Asthma is prevalent in Saudi Arabia, with the 
Eastern Province being reported as having one of the 
highest incidences. A study confirmed that asthma, 
coronary obstructive pulmonary disorder and pneu- 
monia are the leading causes of hospitalization of pa- 
tients with respiratory disorders.'? Although the allele 
frequencies of these two polymorphic sites have been 
reported for the normal Saudi population,” there is 
no report of whether B2-AR polymorphisms are asso- 
ciated with asthma in this population. This prompted 
us to carry out the present study to determine the 
prevalence of these polymorphic sites in normal Saudi 
individuals and in asthmatic patients. 


PATIENTS AND METHODS 

A case-control study was conducted among 73 pa- 
tients clinically diagnosed with asthma who were 
visiting King Fahad Hospital of the University, Al- 
Khobar, Saudi Arabia. All those who participated in 
the study were of Saudi origin residing in the Eastern 
Province. Normal (control) subjects (n=85) matched 
with case patients for age and gender were recruited 
from the general population. The sole exclusion crite- 
rion for control subjects was a past, present, or fam- 
ily history of asthma. Informed written consent was 
obtained from both the patient and control groups 
prior to participation in the study, which was ap- 
proved by the University of Dammam Medical Ethics 
Committee. Blood samples were collected in EDTA 
tubes and were frozen until analysis; Genomic DNA 
was obtained from 300 pL whole blood using QIAamp 
Blood Kit (Qiagen, Hilden, Germany) according to 
the manufacturer's protocol. Genotypes were deter- 
mined by restriction fragment length polymorphism, 
as previously described.” Briefly, a 308-bp region of 
the B2-AR spanning both polymorphic sites was am- 
plified. Primers 5’ CCT TCT TGC TGG CAC CCC 
AT-3’ (sense) and 5’ GGA AGT CCA AAA CTC 
GCA CCA-3’ (antisense) were used. The PCR reac- 
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tion volume of 25pL contained 100-250ngi of DNA, 
1.5mM MgCl 2, 200pM dNTP and 0.25 U Tag poly- 
merase in a standard PCR buffer. PCR cycles involved 
initial 5 minutes at 94°C followed by 30 cycles at 94°C 
for 30 seconds, 58°C for 30 seconds, and a final exten- 
sion at 72°C for 10 minutes. The PCR product was 
then digested with restriction enzyme Ncol for Arg 
16-Gly and BbvI for the Glu 27-Gln polymorphism at 
45°C for 1 hour. Restriction products were separated 
on 3% agarose and visualized under UV illumination 
following ethidium bromide staining. 
Genotype and allele frequencies were estimated 
by gene counting and expressed as percentages of the 
total. The B2 test was used to compare differences be- 
tween groups. A difference was considered statistically 
significant when P was <.05. The association of hap- 
lotypes with asthma was analyzed using THESIAS 
statistical software (bttp://. genecanvas.ecgene.net/ J: 





RESULTS | 

A total of 158 subjects (73 patients and 85 controls) 
were analyzed. The baseline characteristics of the two 
study groups are shown in Table 1. The two groups 
were similar in age and gender. The genotype distribu- 
tion of all SNPs for both groups was consistent with 
the Hardy-Weinberg equilibrium. The genotype and 
allele frequencies of B2-AR polymorphism 4 at codon 
16 (Arg 16-Gly) in normal (control) and asthmatic 
subjects are presented in Table 2. Although 3 a signifi- 

cant difference was observed in genotype frequencies 
between the asthmatic and normal control ‘subjects 
(P<.05), no statistically significant difference was ob- 
served in allele frequencies between the two groups. 
However, the data showed that asthmatic patients 
were twice as likely to carry the Arg 16-Gly genotype 
when compared to homozygous Gly 16 es ra- 
tio=2.39; 95% CI, 1.16-4.931) 

The genotype and allele frequencies "1 i B2-AR 
polymorphism at codon 27 (Glu 27-Gln) in: control 
and asthmatic subjects are summarized in Table 3. 
No statistically significant differences were observed 


Table 1. Baseline characteristics of asthmatic patients and 
control subjects. 


| Controls Patients 
Number i 85 | 73 
Mean age (SD) (years) | 12.6 (4.2) | 10.4 (4.5) 
Gender (males) | #تين‎ 0! 548% 
Treatment ; None | B2-agonist 
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Table 2. Distribution of genotype and allele frequencies of B-adrenergic receptor at codon 16 (Arg/Gly) in the control and asthmatic 











subjects. . : 
Genotype l Homozygous terozygous Homozygous Total Chi- | Prats | 
| Arg 16, n (%) lA Ary/Gly, à (%) | Gly 16, n (X) l square 
, Control ' — 20035) , 30354) 350402 ^ 85  —— 69 0a1 ° 
' 12)44 41 (582) nga m 


70 (41.2) | 100 (58.8) 
65 (445) ! 81 (555) 





Arg: arginine, Gly: glycine. 
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Table 3. Distribution of genotype and allele frequencies of f-adrenergic receptor at codon 27 (Glu/Gin) in control and asthmatic 


subjects. 
Sepe | ono Boer 
| Como! . — 569 | 3053 
i Asthma , 7098) | 25 (34.2) 
ل سس‎ LT ممه‎ 
Control + 400235) 130 763) 
Asthma ' — 39087) |  107(733) 


Bac glutamic acid, Gire glutamine. 


Table 4. Comparison of haplotypes frequencies between patients and controls. 


Haplotype Patients Controls 
GG 0.344 0.403 
AG l 0.388 . 0.362 
GC : 0.210 i 0.199 
AC 0.057 1 0.035 


in genotype and allele frequencies between the control 
and asthmatic groups (B2=0.75, P>.68). 

The results also indicate that linkage disequilibri- 
um existed between the B2-AR codon 16 and B2-AR 
codon 27 polymorphisms (|D’]=0.57). The estimated 
frequencies for various haplotypes in both the control 
and patient groups and the significance of association 
with asthma are presented in Table 4. The data for 
all haplotypes failed to show a significant association. 


DISCUSSION 

Studies have shown that genetic polymorphisms may 
play an important role in the susceptibility to, or se- 
verity of, diseases. With the conclusion of the human 
genome project, a tremendous amount of clinical and 


ane Total Boo Pvalue 
j 50508 ` 5ه‎ |! m c 5 5 
[ 5662 | BO l | 
| EE CIN 
| Odds ratio (95% Cl) | Pvalue 
Reference 
| 1.185 [0.683-2.057] : 545 
j 1.140 [0.581-2.236] 1 703 
i 2.249 [0.609-8.315] 1 224 


basic research has been carried out that focused on 
this relationship. Asthma is a chronic disease with 
both environmental and genetic factors. The The re- 
sults also indicate that B2-AR receptor gene polymor- 
phism has been implicated in the severity of asthma 
or drug responsiveness of asthmatic patients.“ A 
single amino acid substitution in the structural do- 
mains critical for receptor function has been shown to 
result in significant changes in the receptor activity.’ 
Nine polymorphisms in the The results also indicate 
that B2-AR gene have been identified, two of which (Arg 
16-Gly and Glu 27-Gln) were more frequently found in 
different populations with different frequencies. Many 
studies have been carried out to investigate the possible 
relationship between these two polymorphisms and 
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susceptibility to asthma. Although some studies have 
shown that there is a weak association between Arg 16- 
Gly polymorphism and asthma, other studies did not 
show such an association.“ Moreover, previous studies 
have also shown contradictory results concerning Glu 
27-Gln polymorphism and its association with the de- 
velopment of asthma. 

The genotype frequencies for both polymorphic 
sites determined in this study in normal subjects were 
slightly different from those previously reported.” 
This is probably due to differences in Saudi popu- 
lations residing in different areas of the Kingdom. 
Although a significant difference was observed in 
genotype frequencies at codon 16 (Arg 16-Gly) be- 
tween the asthmatic and control subjects (P<.05), no 
statistically significant difference was observed in al- 
lele frequencies between the two groups (P>.05). Our 
results of allelic frequencies of Arg 16-Gly polymor- 
phism are in line with those of Reihsaus et al. (1993), 
who examined the frequency of this polymorphic site 
of the B2-AR gene in different population groups.’ 
Reihsaus et al (1993) found no significant difference 
in the frequency of the Arg 16-Gly polymorphism be- 
tween a group of 51 moderate-to-severe asthmatics 
and 56 normal (control) subjects. While comparing 
the genotype and allele frequencies of Glu 27-Gln, 
no significant differences were observed between the 


Ann Saud] Med 3H5} November-December 2011 — www.saudlannals.net 


original article 


asthmatic group and the control group (P>.05). Our 
data appears to agree with the accepted hypothesis, 
which states that the Arg 16-Gly polymorphism does 
not appear to be associated with the development of 
asthma per se, but it may play a secondary role in the 
pathogenesis of certain forms of asthma.’ 

Previous reports have indicated an ethnic differ- 
ence in the frequency of different haplotypes. It has 
also been reported that the unique interactions of 
multiple SNPs within a haplotype affect phenotype 
more prominently than individual SNPs.? We ex- 
amined the association of both SNPs and haplotypes 
with asthma and concluded that there was no signifi- 
cant association. 

To summarize, we have presented the genotype 
and allele frequencies of B2-AR gene polymorphisms 
in normal Saudi subjects and in asthmatic patients. 
Our findings indicate that there was no significant as- 
sociation of individual SNPs with asthma. However, 
further study is required to ascertain the interactions 
of different haplotypes and the response of patients 
with different haplotypes to various treatments. 
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BACKGROUND AND OBJECTIVES: The satisfaction of the family is essential to the success of home care 
support services. This study aimed to assess home caregivers’ satisfaction with support services and to identify 
potential factors affecting their satisfaction. ! 

DESIGN AND SETTINGS: The study was conducted in the Family and Community Medicine Pene at 
Riyadh Military Hospital using cross-sectional design over a period of six months. 

PATIENTS AND METHODS: Two hundred forty participants were recruited by systematic random sampling 
from the division registry. Data were collected through telephone calls using a designed structured interview 
form. All research ethics principles were followed. 

RESULTS: The response rate was 76.25%. Most caregivers were patients’ sons or daughters. The duration of 
patients’ disabling illnesses varied from less than 1 year to up to 40 years. The majority of caregivers agreed that 
a home care services team provided the proper healthcare-related support to the patients and improved caregiv- 
ers' self-confidence in caring for their patients. Overall, on a scale of 10096, the median level of satisfaction was 
90%, and 73.2% of caregivers had a satisfaction score of 75% or higher. Increased age, female gender, and more 
frequent home visits were positive independent factors associated with caregivers' satisfaction scores, 
CONCLUSION: Although most caregivers are satisfied with the services provided by a home care support pro- 
gram, there are still areas of deficiency, particularly in physiotherapy, vocational therapy, and social services. 
The implications are that caregivers need to be educated and trained in caring for their patients and need to gain 
self-confidence in their skills. The program's administration should improve physiotherapy, vocational therapy, 
social services, and procedures for hospital referral. 


orldwide, the availability of home support 

services has grown considerably, as a result 

of longer life spans and advances in tech- 
nology.’ One example of new technology is home tele- 
health, a technology that supports long-distance clinical 
health care.? Various models have been constructed. for 
efficient medical home support services. These models 
are designed to mainly identify and integrate the needs 
of patients and their family members? Understanding 
these various needs enhances the quality of work done 
and guarantees continuing improvement.* Other models 
are based on nurse-led case management, which stream- 
lines access to health care services and resources, thus 
decreasing caregiver burden and increasing satisfaction.! 
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The shift of care from hospitals and hospices to 
home can benefit patients and their family caregivers.’ 
Family caregivers perceive this shift as helpful to them. 
Costwise, Magnusson and Hanson’ found that all 
the cases that they studied achieved cost savings, with 
considerable benefits to all parties. Similarly, Dahi? re- 
ported reductions in costs related to visits'to specialty 
clinics and emergency rooms of 68% and 73%, respec- 
tively, among patients under home health care in Tabuk, 
Saudi Arabia. However, for home care to be beneficial, 
the safety and comfort of patients and caregivers must 
be guaranteed and the diversity of the caregivers 
should be taken into account? 

Support for family caregivers is crucial; otherwise, 
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home care responsibilities add to family suffering." It 
is also crucial that the home care support services that 
ate provided respond to family caregivers’ needs, which 
are often culture specific.” Hence, caregivers’ percep- 
tions and evaluations of the support services provided 
are of major importance in establishing and optimizing 
these services.>? 

National and international studies have seldom 
focused on the care provided and the needs and ex- 
periences of the care recipients. Moreover, no spe- 
cific satisfaction measurement tool has been in use, 
Therefore, it is essential to identify the elements of 
home support services that contribute to family care- 
giver satisfaction in order to improve home support 
services. This study was carried out with the ultimate 
goal of improving the home support services provided 
by the Family and Community Medicine Department 
at Riyadh Military Hospital. Our main objective was 
to assess home caregivers’ satisfaction with home care 
support services and to identify factors associated with 


their satisfaction. 


PATIENTS AND METHODS 
This study was conducted in the Family and 
Community Medicine Department at Riyadh Military 
Hospital. Its home care service division was started in 
2005 with about 200 dients. Currently, the division 
provides home support services to more than 1000 cli- 
ents with different types of disabling health problems. 
For this study, we used a cross-sectional survey design. 

The study population consisted of all patients 
registered for home care services at Riyadh Military 
Hospital and their home caregivers. About 900 pa- 
tients fulfilled the eligibility criterion of having been 
registered in the program for at least 6 months, which 
was stipulated to ensure that participants were fa- 
miliar with the services sufficiently enough to be able 
to evaluate them. For caregivers to participate in the 
study, they needed to be adults (18 years or older), co- 
living with the patient, and able to be interviewed. A 
systematic random sample was recruited from those 
whose names appeared in the home care service divi- 
sion registry. The estimated sample size was calculated 
based on an expected satisfaction rate of 50% or higher 
among respondents, with a 95% confidence level and 
a 13% standard error, using a sample size equation for 
a single proportion, with finite population correction 
(Epi-Info, 6.04d). Accordingly, the required sample 
size, after correction for a 25% dropout rate, was 241 
participants. 

An interview questionnaire form was designed for 


data collection. It included questions regarding basic 


HOME CAREGIVER'S SATISFACTION 


information about the patient and the caregiver, with 
details about the patients medical condition and the 
duration and frequency of requiring home care ser- 
vices. It also included general questions about the 
caregiver's satisfaction with the setvices, and a three- 
point Likert scale for indicating satisfaction with spe- 
cific procedures and services. Vigorous review of the 
questionnaire was done to validate the theoretical con- 
struct of the satisfaction scale through experts opin- 
ions in areas of home support, physiotherapy, family 
and community medicine, internal medicine, health 
administration, and research. ‘The reliability of the sat- 
isfaction scale was assessed by measuring its internal 
consistency. Its Cronbach alpha coefficient was 0.86, 
indicating good reliability, and was near the higher end 
of the range of 0.67 to 0.92 reported by Huber et al 
for a similar questionnaire." Data collection was done 
through telephone interviews. A data collector was 
trained in interviewing and tested for reliability and 
consistency. To avoid interviewer bias, the interviewer 
was not a member of the home care service division, 
although this could not totally eliminate such bias. 

The study protocol was approved by pertinent com- 
mittees. We followed research ethics principles in the 
conduct of this study, including informed consent, 
right to refuse or withdraw, and confidentiality. This 
study could not indude any maneuvers that could 
harm the respondents. This study would be of benefit 
through application of its results in improving services 
provided. 

Data entry and statistical analysis were done using 
the SPSS 16.0 statistical software package. For the 
satisfaction scale, a three-point Likert scale of 2 (satis- 
fied), 1 (somewhat satisfied), and 0 (dissatisfied) was 
used, and a simple summative score was calculated for 
each survey and then converted into a percentage to fa- 
cilitate interpretation. To identify the independent fac- 
tors associated with each caregiver's satisfaction score, 
multiple stepwise backward linear regression analysis 
was used, and analysis of variance for the full regres- 
sion model was done. P values less than .05 were con- 


sidered to be statistically significant. 


RESULTS 

A total of 240 interview forms were filled out; 57 
forms were disqualified and discarded from the analy- 
sis because of incomplete data, giving a response rate 
of 76.25%. Most patients were 60 years old or older, 
with a median age of 71 years; more than half of the 
patients were women (Table 1). Caregivers were much 
younger, with a median age of 45 years, and more than 
half were men. Slightly more than half of the caregivers 
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were the patients’ sons or daughters, whereas spouses 
represented a small minority (4.996). Furthermore, 
about one-fourth of the patients had paid caregivers. 
Patients were almost equally distributed among 
three categories of medical conditions: chronic respi- 
ratory problems, other chronic diseases, and injuries 
or other conditions. The duration of the disabling ill- 
nesses ranged from less than 1 year to 40 years, with 
a median duration of 5 years. Meanwhile, the median 
duration of the utilization of home care support ser- 
vices was only 1 year. The frequency of home support 
visits ranged from once daily to once monthly, with a 
median frequency of 4 days per month (Table 2). 
More than 80% of the caregivers agreed that the 
home care services team provided proper health-care— 
related support to the patients, in addition to providing 
the caregivers with self-confidence to administer care 
(Table 3). Thus almost all of the caregivers expressed 


Table 1. Characteristics of patients and their caregivers (n=183). 








Number . 
(unless otherwise Percent 
notad) 
Patients | 
Age (years) 
Mean(S0) — ' 6830582 | 
Median ' n l 
Sex l 
Male 76 i 415 
Female 107 58.5 
Caregivers 
Age (years) ; 
Mean (SD) i 45.1 (11.3) 
Median | 45 l- 
Sax i i 
Male 105 57.4 
Female 78 | 428 
Relationship to i 1 
patient | 
Son/daughter | 94 ; 514 
Paid caregiver 48 i 282 
Parent i 22 : 12.0 
Spouse i 9 2 43 
Other : 10 ! 55 
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a preference for care at home. More than 8096 of the 
caregivers were satisfied with the procedures for pre- 
scribing supplies, dealing with chest tubes, and arrang- 
ing for investigations. On the other hand, about half 
of them were dissatished with arrangements for am- 
bulance transportation and emergency room referrals. 
Overall, on a scale of 10096, the median level of satis- 
faction was 9096 (Tables 4 and 5). Moreover, 73.296 
of caregivers had a satisfaction score of 75% or higher. 
When the factors influencing caregivers satisfaction 
were investigated, statistically significant relations with 
the type of illness and its duration and the frequency 
of home visits were revealed. In multivariate analysis, 
the caregiver's age and gender and the frequency of 
home visits were all independent factors associated 
with the satisfaction score (Table 6). As evident from 
beta coefficient values, an increase in the caregiver's age 
by 1 year was associated with a 0.28% increase in his 
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Table 2. Characteristics of illness and utilization of home care services by patients (n=183). 











Number 
(unless otherwise 
noted) 

Category i 
Respiratory problems i 64 
Other chronic diseases | 65 1 
Injuries/others i 54 
Concomitant disease ' 95 

Duration of Illness (years), 
Range | «1-40 i 
Mean (SD} 1 6.8 (7.5) 
Median 5 

Duration with home care | 

services (years) | 
Range | 6 months to 5 years 
Mean (SD) | 2.1 (29) ' 
Median 1 

Frequency of visits per month | 
<1 | 44 | 
24 | 130 | 
>5 9 | 
Range | <1-30 ; 
Maan (SD) | 3.1 (2.6) l 
Median i dc 0 4 








Percent 


35.0 
355 
29.5 
51.9 


24.0 
71.0 
4.9 
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Table 3. Overall opinion of caregivers about home care team (n=183). 


Number | Percent | 





Home care team provides proper health- 


care-related support to the patient 


No 
To some extent 


Yes 


i 
Home care team provides self-confidence i 
regarding care of the patient 1 

} 


No 
To some extent 


Yes 


Prefer patient care at : i 


Home 


Hospital 


594 


174 95.1 


or her satisfaction score, whereas each monthly home 
visit was associated with a 1.25% increase in this score. 
Furthermore, when the caregiver was female, the satis- 
faction score was higher by about 10%. 


DISCUSSION 

This study was carried out to help improve the services 
provided by the home care service program at Riyadh 
Military Hospital. The findings revealed an overall high 
level of satisfaction among caregivers. However, areas 
of dissatisfaction were also identified. In addition, the 
study also identified some of the factors influencing 
caregivers’ satisfaction. 

A telephone-interviewing approach was chosen be- 
cause of the availability of telephone contacts for all of 
our registered patients, which would obviate any po- 
tential selection bias. This technique was reported to 
be successful in similar studies.” It also has the advan- 
tage of giving the respondents more freedom to express 
themselves openly, compared with face-to-face inter- 
views. However, lengthy phone calls could have a nega- 
tive effect on the completeness of the data. Nonetheless, 
the response rate (76.25%) was higher than that report- 
ed by Huber et al” in a similar study, where it ranged 
from 32% to 60%. Analysis of the nonrespondents’ 
characteristics revealed no significant differences in ba- 
sic data, which obviates the possibility of differential 
nonresponse bias. 

A major task to be accomplished by home care ser- 
vices, in addition to patient care, is the education of 
home caregivers in order to enhance their confidence in 


HOME CAREGIVER'S SATISFACTION 


caring for their patients. In our study, the majority of 
caregivers were satisfied with this aspect of the services. 
The finding is in congruence with that of many previous 
studies that emphasized the importance of this educa- 
tional role in enhancing satisfaction," ` 

The choice of home care versus hospital care could 
be influenced by many factors. Some of these factors 
pertain to logistics, which favor home care; others are 
related to emotional aspects and family ties. In our 
study, almost all caregivers preferred home care. Most 
of the reasons given were related to the psychological 
well-being of patients and caregivers. In agreement with 
our finding, Wang et aP found that home care was the 
first choice of caregivers in Taiwan, Similarly, in Japan, 
Numata et al? reported that 6896 of their patients re- 
quested transfer to home care. 

Most (73.296) of our caregivers were satisfied with 
the care provided by the home care services program. 
This high level of satisfaction could not be attributed 
to the respondents’ desire to please the interviewer, 
since the latter was not a member of the program. 
Furthermore, the respondents freely expressed their dis- 
satisfaction with some areas and services. The finding is 
in agreement with that of Dahi, who reported an over- 
all satisfaction rate of 80.4% among 112 patients who 
employed home-health-care in Tabuk, Saudi Arabia. 
Similarly, high levels of satisfaction were reported in 
the United States? and in Taiwan. On the contrary, 
lower satisfaction rates were noticed in Korean" and 
Finnish” studies, with the most common reason for 
dissatisfaction was the caregivers perception of having 
no influence on the services offered, a finding that has 
also been reported by Tornatore and Grant." This rea- 
son might explain the discrepancy between those find- 
ings and ours, as the majority of our caregivers felt that 
the home care services team involved them and gave 
them more confidence in caring for their patients. 

Although the level of satisfaction of our caregiv- 
ers was high, these levels varied for different services. 
Satisfaction with supplies and investigations was high, 
but it was low with regard to ambulance and referral 
services, as well as with how equipment was managed. 
The findings point to two different types of deficiencies: 
one related to administrative procedures and the other 
related to the skills of the home care services team. The 
approaches to amend these deficiencies are quite differ- 
ent. In contrast, the high satisfaction with supplies is 
certainly due to their abundant availability; however, 
there is a problem with their proper utilization. In 
congruence with this, Paterson et al reported that 
caregiver-identified problems with home care services 
in Australia included providers ignorance about the 
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Table 4. Caregivers’ satisfaction with various home care procedures (n=183). 










Satisfaction with services 


To some extent Not 


applicable 








| 
Prescribing drugs 2 i "5 5 4 216 o 16 | 64.8 21 
Prescribing supplies 5 42 5 : 42 | 108 i 91.5 65 
Prescribing diet | 2 . | 168  ; 4 | 5B | 5$ j ms | m 
Referral to amergency room i 37 i 45.1 i 0 i 0.0 i 45 ! 54.9 ; 101 
Arranging for ambulance | sm ; 47.0 2 24 | 420: 808 100 
Arranging for investigations 13 84 ' 5 32 137 884 | 28 
Frequency of dressing wounds i 7 1 10.9 7 10.9 | 50 1 78.1 : 119 
i 1 : ١ 
Quality of dressing wounds 7 j 10.9 ; 8 ; 125 : 49 j 76.8 : 119 
Frequency of changing catheters 8 27.6 0 i 0.0 | 21 ; 724 ا‎ 154 
Quality of changing catheters ' 9 ao > o © w ]} 20 i; mE 
Frequency of changing Ryle tube : 5 ! 16.7 | 2 67 23 : 76.7 ' 153 
Quality of changing Ryle tube | 5 | 7 5 3 00 i 2 j 73 153 
Frequency of changing chest tube B | 77 ! 6 73 | 66 ْ 84.6 i 105 
Quality of changing chesttube ` 6 i 77 i و‎ Hn | e i c3 o: w 


Table 5. Caregivers’ total satisfaction scores. 


eve (e) | —‏ اساسا 


g 





<50 16 (8.7%) | 
50-75 : 33 (18.0%) 
>75 : - 134 (73.3%) 
Range ` 0.0-100.0 
Mean (SD) . 80.9 (23.9) 
Median : 90.0 
Interquartile range "714-1000 


Table 6. Best-fitting multiple linear regression model for caregivers' satisfaction score. 








95% CI for Beta 


Lower | Upper 


Constant | همه‎ | 9 | | 5435 | «0i! 1 3212 ¦ 68.735 
Caregiver 8 | قله © هم‎ | 0M | 124 lon | -0017  . 0585 
Caregiver female sex 9.67 | 3.49 | 0.20 ' 2712 006 | 2.788 16.555 
Frequency of visits per month 1.25 | 0.66 | 0.14 1.905 | .058 | -0.045 | 2.549 





Model ANOVA: F=4.00, P«.001. Variables entered and exchided patient age, sex, lliness type, and duration with program 
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use of certain medical equipment. Moreover, Katbamna 
et al” and Tung and Beck” in the United Kingdom and 
Taiwan, respectively, reported on caregivers dissatisfac- 
tion with the speed of response of home care support 
teams, coordination of home care services, support 
given to at-home caregivers, and access to appropriate 
services. 

Caregivers satisfaction also varied among services. 
"Ihe least satisfaction was with vocational therapy and 
physiotherapy. This could be attributed to a shortage of 
staff in these areas due to the programs commitment 
to recruit only highly qualified personnel. Additionally, 
there was some shortage of equipment, along with lo- 
gistical problems related to transportation. Another 
plausible explanation is the high expectations of clients. 
‘These findings are in congruence with those of Raivio 
et al” who found that physiotherapy was the most of- 
ten needed service as reported by family caregivers. In 
addition, Kealey and McIntyre? pointed to the discrep- 
ancy between caregivers overall satisfaction and their 
dissatisfaction with the area of occupational therapy. 
"Iherefore, these two areas need to be addressed in any 
plans to improve home care setvices. 

‘The present study also attempted to identify the fac- 
tors that could influence caregivers’ satisfaction. Being 
older and female were two characteristics that positively 
influenced caregivers. This finding is in agreement with 
that of Meyers and Gray,” who reported that being a 
patient's wife or daughter was significantly related to in- 
creased satisfaction with patient care. This gender effect 
is known in the area of caregiving, as women by nature 
feel responsible for the care of their family members, 
even at the expense of their own physical and psycho- 
logical health. Despite this, most women still consider 
caregiving to family members or even friends to be a re- 
warding experience.” In addition, the positive effect of 
age can be explained by maturity and a more tolerant 
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attitude gained with advancing age. 

Concerning service factors, the frequency of home 
visits was positively associated with the caregivers 
satisfaction score. This is quite plausible, since family 
members could equate more frequent visits with more 
care. Furthermore, frequent visits increase the depth 
of relations between the family and the home support 
team, which would make the team more responsive to 
the family’s needs. A similar finding was reported by 
Tornatore and Grant“ in a study in which frequent vis- 
iting was one of the positive influential factors on care- 
givers satisfaction. 

In conclusion, although most caregivers were satis- 
fied with the services provided by home support, areas 
of deficiency still exist, mainly related to physiotherapy, 
vocational therapy, and social services. The strength of 
the program at Riyadh Military Hospital lies in its abil- 
ity to give caregivers increased confidence in providing 
care to their patients. Therefore, the majority of caregiv- 
ers expressed their preference for home care rather than 
hospital care. A limitation of the study could be a bias 
created by collecting data through interviews rather 
than from self-administered surveys, which might in- 
crease the recorded levels of satisfaction. We have tried 
to minimize this bias by selecting the interviewer from 
outside the team and by using objective questions in the 
interview form. Our study implies that family caregiv- 
ers should be considered as members of the home care 
team, and they need to be educated and trained in the 
care of their patients, which would result in increased 
self-confidence. Home caregiving programs need to 
provide better facilitation of referral to hospital, espe- 
cially in cases of emergency, and to improve the quality 
of physiotherapy, vocational therapy, and social servic- 
es. Lastly, the home care team members need periodic 
practical refresher courses to foster their skills in deal- 
ing with equipment. 
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BACKGROUND AND OBJECTIVE: Myomectomy is considered a highly morbid procedure due to the risk of 
high intraoperative blood loss. Meticulous surgical techniques can reduce operative morbidity. Our aim was to 
evaluate and compare the intraoperative blood loss between two surgical techniques: 1) the uterine vascular 
cutoff technique and 2) the classical technique. 

DESIGN AND SETTING: Retrospective chart review conducted between 1 July 2008 until 30 June 2010 in a 
tertiary care referral center to compare surgical outcomes of two groups. 

PATIENTS AND METHODS: The sample included 136 patients: 30 patients had their surgeries performed with 
the uterine vascular cutoff technique, and the remainder (106 patients) had myomectomies performed with the 
classical technique. The uterine vascular cutoff technique was performed by the same surgeon for all 30 patients, 
whereas myomectomy with the classical technique was performed by several gynecologists. 

RESULTS: There was no significant difference between the two groups in parity and operation time; however, 
patients in the first group had a statistically significant higher mean age (39.1 [7.6] vs 35.8 [6.9] years; P=.025) 
and, on average, bigger fibroid size by gestational week (20.1 [7.3] vs 17 [5.2] weeks; P=.0094), with standard 
deviation shown in parentheses. There was a statistically significant lesser drop in hemoglobin concentration 
among patients in the first group (1.23 [1.2] vs 2.25 [1.4] g/dL; P=.0003), and the postoperative hemoglobin 
was significantly higher in the first group (10.5 [1.6] vs 9.7 [1.7] g/dL; P=.036). The hospital stay was shorter for 
patients in the first group (5.8 [1.7] vs 7.1 [2.9] days; P=.031). 

CONCLUSION: The vascular cutoff technique leads to less intraoperative blood loss without increasing the 
operative time, patients tolerate this technique very well, and the technique is associated with shorter hospital 
stay, all of which could contribute to less postoperative morbidity. 


| | terine myomas have been reported in 2096 
to 2596 of women over the age of 35 years. 
Symptoms are seen in up to 5096 of these pa- 

tients. The cumulative incidence may reach up to 7096 

of women at the age of 50 years.” 

Myomectomy is a common surgical treatment option 
for patients with symptomatic leiomyomas who wish to 
preserve their fertility. The most serious complication 
during abdominal myomectomy is severe intraopera- 
tive bleeding, which may lead to hysterectomy. A recent 
study reported that 2396 of patients lost over 1000 mL of 
blood. The transfusion rate has been shown to be 1896 
to 24% in some reports. There are many intraopera- 
tive interventions that reduce intraoperative blood loss. 


Reducing the blood supply to the uterus to allow care- 
ful surgical techniques has been described."? However, 
these techniques have not been universally adopted. 

In this study, our aim was to evaluate and compare 
the intraoperative blood loss between two surgical tech- 
niques: 1) the uterine vascular cutoff technique and 2) 
the classical technique. : 


PATIENTS AND METHODS 

This study was approved by the institutional review 
committee at King Fahad Medical City. We conducted 
a retrospective chart review to compare the surgical out- 
comes between the uterine vascular cutoff technique and 
the classical technique. 
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‘The uterine vascular cutoff technique that was used 
was a technique modified from the one described by 
Boyd in 1986." First, the bladder is dissected from 
the lower uterine segment; then a perforation is made 
through the posterior leaf of the broad ligament at the 
level of the internal os. A tourniquet (using 16-inch 
Foley catheter) is then passed through the perforation, 
encircling the uterine arteries bilaterally and pulled up 
tight and grasped with a Kocher clamp. The ovarian 
vessels are then clamped with Satinsky vascular clamps, 
and the Sampson artery is clamped with a hemostat. 
‘The uterine blood supply would thus be completely oc- 
cluded. The uterine vascular cutoff technique was per- 
formed by the same surgeon (A.A.) in all patients in 
our study. 

Chi-square or the Fisher exact test were used to 
investigate bivariate associations of all categorical vari- 
ables, as well as variables indexing the two types of 
surgical techniques (uterine vascular cutoff technique 
and classical technique). Normality of the quantitative 
variables was assessed using either Shapiro-Wilks or 
Kolmogorov-Smirnov test along with graphical display 
of the data by histograms and normality plots. Two- 
sample t test was used to compare the quantitative vari- 
ables between the two groups (uterine vascular cutoff 
vs classical) if the variable was normally distributed; 
otherwise, the nonparametric Mann-Whitney U test 
was used for the comparison. The matched-pairs t test 
was used to confirm statistically significant difference 
between preoperative and postoperative hemoglobin 
measures. A drop in hemoglobin was computed from 
the preoperative and postoperative hemoglobin mea- 
sures and was compared between the two groups using 
two-sample t tests. Postoperative hemoglobin measure 
was also compared between the two groups using two- 
sample t test. All statistical analyses were performed us- 
ing SPSS 17 and Statal0. 

For our study, the planned sample size was 98 sub- 


Table 1. Characteristics of patients. 


Vascular cutoff technique 
(30 patients) 
Mean age (years) : 39.1 (7.6) 
Parity (range) ' 1.2 (24) 
Number of patients with 1 
preoperative gonadotropin- : 1(3.3X) 
releasing hormone t 
Number of patients with ١ 
previous surgeries i 6 (20%) 
t 
Fibroid size | 20.1 (3.5) 





original article 


jects, with unequal assignment to each of the two study 


groups (25, uterine vascular cutoff; 73, classical). We. 


anticipated a three times smaller sample size for the 
first group, as the use of classical technique of myomec- 
tomy is very common among gynecologists. We esti- 
mated that this sample size would have 9096 power to 
detect 50% less blood loss in the uterine vascular cutoff 
technique, measured by hemoglobin (g/dL) drop using 
two-sample t test (two-sided) with a significance level 
of 5%. Our final statistical analyses was performed with 
136 patients (30, vascular cutoff; 106, classical). 


RESULTS : 

Our study included 136 patients: 30 patients had their 
surgeries performed using the vascular cutoff tech- 
nique, and the remaining patients had myomectomies 
performed by their gynecologists using the classical 
technique. 

‘The characteristics of the patients are summarized 
in Table 1. Patients in the first group were older than 
those in the second group (39.1 vs 35.8 years; P=.025). 
"There was no difference in parity between both groups 
(1.2 vs 1.4; P=.490). There was no difference in the pre- 
operative use of gonadotropin-releasing hormone ana- 
logue (3.3% vs 13.296; P=.190). The number of patients 
who had previous surgeries performed in both groups 
was not significantly different (20% vs 14.2%; P=.434). 
Patients in the first group had a bigger fibroid size, 
which was statistically significant (20.1 vs 17 weeks; 
P=.0094). 

The operative details are summarized in Table 2. 
In both groups, most patients had transverse incisions 
(93.3% vs 82.1%; P=.162). There was no statistically 
significant difference in the mean number of fibroids 
resected between the two groups (5.3 vs 3.2; P=.5), 
as well as in the operative time (126 vs 114 minutes; 
P=.148). 

There was lesser drop in hemoglobin among pa- 


Classical technique Pvalue 


(106 patients) 
35.8 (6.9) f .0250 أ‎ 
14 (2.1) Es .490 
i ; 0 
14 (13.2%) | .190 
j 1 
| i 
15 (14.2%) l 434 i 
i 1 Í 
17 (5.2) ; 0094 S 
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Table 2. Operative details. 


MYOMECTOMY 


| ل‎ | Classical technique | Pvalue | 


Number of transverse incisions 28 (93.3%) 
Number of fibroids removed ش‎ 5.3 (8.7) 
Operative time (minutes) . 124 (35) 
Preoperative hemoglobin (g/d 113 (1.4) 
Postoperative hemoglobin (g/dL) ; 10.5 (1.6) 
Drop in hemoglobin {g/dL} 123 (1.2) 
اا‎ patients receiving blood | 2167X) 
Hospital stay (days) 58 (1.7) 


tients in the first group, which was statistically signif- 
icant (1.23 vs 2.25 g/dL; P=.0003), and the postop- 
erative hemoglobin was significantly higher in the first 
group (10.5 vs 9.7 g/dL; P=.036). Hospital stay was 
shorter for patients in the first group (5.8 vs 7.1 days; 
P-.031). 


DISCUSSION 
Many interventions are described in the literature to 
reduce intraoperative blood loss during myomectomy. 
These interventions may include intramyometrial va- 
sopressin or administration of bupivacaine plus epi- 
nephrine, vaginal misoprostol and oxytocin. A sys- 
temic review concluded that there is limited evidence 
that some interventions may reduce bleeding during 
myomectomy.!! Surgical techniques to reduce the uter- 
ine blood flow and consequently reduce intraoperative 
bleeding have also been described with different out- 
comes and conclusions. %5 

Here, we have described a technique that completely 
cuts off uterine blood supply and compared this tech- 
nique with the classical technique. To objectively evalu- 
ate the differences in blood loss, we chose the param- 
eter “drop in hemoglobin" to estimate the difference in 
blood loss between the two groups, which eliminated 
the subjectivity of the surgeons estimate of blood loss. 

We found that, despite having a bigger uterine size, 
patients who had the uterine vascular cutoff technique 
bad a lesser drop in hemoglobin and higher postopera- 
tive hemoglobin than patients who had surgery using 
the classical technique. The risk of having an intraop- 
erative blood transfusion was three times higher in the 
classical group; however, this difference did not reach 





| 87 (82.1%) : 482 > | 
32 (4.1) 5M | 

116 (46.8) ; 148 

12(1.4) 31 ' 

! 970.7) ; 036 
2.25 (1.4) 0003 
‘ : : 
21 (19.8%) : 105 

7.4 (2.9) 5 : 


a statistically significant level, as more patients are 
needed to study this aspect. However, although more 
patients received blood transfusion, they had lower 
postoperative hemoglobin. 

In our study, patients who had the uterine vascular 
cutoff technique were older in age, as it is the belief of 
the surgeon (AA) that there is no age limit for myo- 
mectomy and the patient's desire should be taken into 
consideration. These patients also had a larger fibroid 
size and were usually referred to a surgeon by their 
general gynecologist since a difficult surgery was an- 
ticipated. 

'Ihe new technique did not lead to a statistically sig- 
nificant longer operative time, and the hospital stay was 
shorter, probably indicating less postoperative morbid- 
ity. In both groups, most patients did not receive pre- 
operative gonadotropin-releasing hormone analogues, 
as these medications are associated with a higher re- 
currence rate of fibroids and cause difficult dissection 
because of fibrosis between the tissue planes.“ 

Limitations of this study are that it was a retrospec- 
tive analysis and the number of patients was small. 
However, a prospective randomized controlled study 
should be carried out to definitively confirm the benefit 
of the uterine vascular cutoff technique. 'This may re- 
quire a multicentric involvement so that the study can 
be completed within a reasonable period. 

In conclusion, the vascular cutoff technique leads 
to less intraoperative blood loss without increasing the 
operative time, patients tolerate this technique very 
well, and this technique is associated with a shorter 
hospital stay, which together could contribute to less 
postoperative morbidity. 
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BACKGROUND AND OBJECTIVES: The effects of vitamin D on bone mass remain to be understood. This study 
was conducted with the objective of evaluating the influence of 25-hydroxyvitamin D (25OHD) levels on bone 
mineral density (BMD) among Saudi nationals. 

DESIGN AND SETTING: Cross-sectional study carried out at university hospital from 1 February 2008 to 31 
May 2008. 

SUBJECTS AND METHODS: Healthy Saudi men and women in the peak bone mass (PBM) age group and those 
aged 250 years were recruited from the outpatient department of King Fahd University Hospital, Al Khobar, 
Saudi Arabia, between February 1, 2008, and May 31, 2008. Patient age and sex were documented, and body 
mass index was calculated. Hematological, biochemical, and serum 25OHD tests were performed. BMD was 
determined by dual-energy x-ray absorptiometry of the upper femur and lumbar spine. Patients were divided into 
three groups, based on their 25OHD level. 

RESULTS: Data from 400 patients were analyzed. Among individuals with a normal 25OHD level, 50% of 
women and 7% of men in the PBM age group and 26.4% of women and 49.2% of men aged 250 years had low 
bone mass. In patients with 25OHD insufficiency, 84.296 of women and 88.996 of men in the PBM age group 
and 83.3% of women and 80% of men aged 250 years had low bone mass. Results for patients with 22OHD 
deficiency revealed that none of the men and women in the PBM age group or 250 years old had normal BMD. 
Significant positive correlations between 25OHD level and BMD and significant negative correlations with 
parathyroid hormone were shown in most of the groups. 

CONCLUSIONS: This study showed that the vitamin D level significantly influences BMD reading among Saudi 
individuals. Evaluation and treatment of hypovitaminosis D should be considered during management of low 
bone mass. 


dequate levels of vitamin D have an impor- 
tant effect on bone mass in the young and 
old. Hypovitaminosis D adversely affects cal- 
cium metabolism, osteoblastic activity, matrix ossifica- 
tion, bone remodeling, and hence bone density," Low 
25-hydroxyvitamin D (25OHD) was also reported to 
be associated with secondary hyperparathyroidism and 
increased bone turnover? Vitamin D deficiency can be 
an important risk factor for osteoporosis.*^ On the oth- 
er hand, an adequate vitamin D level has been shown to 
prevent osteoporotic fractures." 
Bone mineral density (BMD), which measures the 
quantity of the calcified bone, at present is the gold 
standard technique for the diagnosis of osteopenia and 


osteoporosis. Unfortunately BMD does not differen- 
tiate between osteomalacia and osteoporosis, which 
means patients with osteomalacia or osteoporosis may 
be misdiagnosed, one for the other, and thus misman- 
aged, if the vitamin D level is not measured. In general, 
serum 25OHD is a robust and reliable marker of vi- 
tamin D status, and although there is no consensus 
on the definition of an optimal serum 25OHD level, 
vitamin D deficiency is defined by most experts as a se- 
rum 25OHD level «50 nmol/L («20 ng/mL), whereas 
a serum 25OHD level of >75 nmol/L (>30 ng/mL) is 
considered to be normal, and a level of 50-75 nmol/L 
(20-30 ng/mL) defines vitamin D insufficiency? 
Ethnically Saudi Arabians are known to have low vi- 
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tamin D levels,10-13 and the incidence of osteoporosis 
among healthy Saudi individuals has been reported to 
be between 23% and 3196.15 In light of the high preva- 
lence of both a vitamin D deficiency and low bone mass 
among Saudi nationals, we hypothesized that vitamin 
D deficiency contributes to low bone mass among 
Saudi Arabs. This study was carried out with the ob- 
jective of evaluating the relationship between vitamin 
D levels and bone mass among Sandi individuals. To 
our knowledge, the relationship between vitamin D 
and bone mass among both the male and female Saudi 
population has not been evaluated. Also, there are a 
scarcity of reports from the Middle East on this topic. 


SUBJECTS AND METHODS 

This cross-sectional observational study was carried 
out at the King Fahd University Hospital, Al Khobar, 
located in the eastern province of Saudi Arabia. This 
study was performed from February 1 to May 31, 
2008. We recruited 400 healthy Saudi Arabian men 
and women: 200 subjects (100 men and 100 women) 
were at the age of peak bone mass (PBM) (between 
25 and 35 years) and 200 subjects (100 men and 100 
women) were 250 years of age. The study was approved 
by the Ethical and Research Committees of King 
Fahd University Hospital and King Faisal University, 
Dammam. Informed verbal consent was obtained. 
None of the participants received any form of remu- 
neration for participation. 

Physical examination was performed and history 
was compiled for all subjects. Data collected included 
age, sex, and lifestyle. Weight and height measurements 
were taken while patients wore light clothes, using a 
Detecto scale to the nearest 0.1 kg and 0.5 cm. Body 
mass index was calculated using the formula "weight 
in kilograms divided by the square of the height in 
meters. Exclusion criteria included the presence of 
organ dysfunction and chronic medical illnesses or 
being on medications that can alter the level of vita- 
min D or affect bone mass. Pregnant, lactating, and 
postpartum females were also excluded. Blood was 
. drawn in the morning between 7 am and 10 am in a 
fasting state for serum calcium, serum phosphorous, 
serum albumin, alkaline phosphatase, serum parathy- 
roid hormone (PTH), and serum 25OHD. Serum 
25OHD levels were measured by radioimmunoas- 
say using Wallac1470 Gamma Counter (Wallac Inc., 
Gaithersburg, MD, USA). In this study, the 22OHD 
level was considered to be normal if it was >30 ng/mL 
(275 nmol/L), insufficient if it was between 20 and 
30 ng/mL (50 and 75 nmol/L), and deficient if it was 
«20 ng/mL («50 nmol/L). Based on 250HD levels, 
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subjects were divided into three groups (group 1, with 
vitamin D sufficiency; group 2, with vitamin D insuffi- 
ciency; and group 3, with vitamin D deficiency). Intact 
PTH was determined by an immunoradiometric assay. 
The normal range for PTH at our laboratory is 1.3-7.6 
pmol/L. Serum calcium, serum phosphorous, serum 
albumin, and alkaline phosphatase were determined 
according to standard laboratory procedures. BMD 
was measured using dual-energy x-ray absorptiometry 
(DXA) scan (Hologic, Waltham, MA, USA) at the hip 
region and the lumbar spine. Hip BMD included tro- 
chanter, femoral neck, and intertrochanteric regions; 
lumbar spine BMD included lumbar vertebrae L1-L4. 
Both T and Z scores were obtained. The reference val- 
ue of T and Z scores was entered in the DXA machine 
with software for the Asian reference value. We consid- 
ered osteopenia when the T score of total lumbar spine 
or total hip was between -1 and -2.5, and osteoporosis 
was considered when the T score was «-2.5.16 

Data were analyzed using the Statistical Package 
for Social Sciences (SPSS), version 14.0 (Chicago, IL, 
USA). Data are expressed as mean and standard devia- 
tion (SD). Statistically significant differences between 
groups were determined with a Student t test. P values 
less than .05 and a CI of 9596 were used to indicate 
statistical significance. 


RESULTS 

The data of 400 subjects were analyzed. Men and 
women with vitamin D deficiencies were significantly 
older than those with normal vitamin D levels (P=.01 
and P=.03, respectively). Among subjects with nor- 
mal 25OHD levels, only 7.2% of women and 2.896 of 
men in the PBM age group had BMD readings con- 
sistent with osteoporosis, whereas more than 42.996 of 
women had BMD readings in the range of osteopenia 
compared to approximately 4.2% of men (Ps.001). 
‘The results of individuals aged 250 years with a nor- 
mal 25OHD level revealed that 17.696 of women and 
11.196 of men had BMD readings consistent with os- 
teoporosis, whereas 38.196 of men and 8.896 of women 
had BMD readings in the range of osteopenia (P<.001) 
(Table 1). The majority of individuals with 22OHD 
insufficiency had low BMD. Only 15.8% of women 


-and 11.1% of men in the PBM age group and 16.7% 


of women and 20% of men aged 250 years had nor- 
mal BMD, with more men in the PBM age group and 
more women at older age having BMD readings in the 
range of osteopenia (Table 2). As shown in Table 3, 
none of the subjects in both age groups had normal 
BMD, and the majority had BMD readings consistent 
with osteoporosis. Female and male subjects aged 250 
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Table 1. Results of men and women with normal 250HD (>30 pg/mL} (group 1). 











Number of healthy 

Ame) | Son | amc or‏ | تان 
y) | 2981 (3.8) | Female 0.844 (0.14)‏ 25-35( 70 
y) | 56.13 (4.1) Female 0.861 (0.12)‏ 250( 45 
y) | 27.96 (35) | Male ` 110009)‏ 25-35( 72 
y) | 8582 ^! Male 9.961 (010)‏ 250( 63 


Data ara presented as means (SD). 250110: 25 hydroxyvitamin D. 


Table 2. Results of men and women with insufficiency of 250HD (21-29 pg/mL) (group 2). 
Number of healthy l 


Bone mineral 





individuals Age (years) 








VITAMIN D AND BMD 
Normal (%) Osteopenia (%) Osteoporosis (%) 
35 (50) 304285) j 5 (7.15) 
33 (73.6) 4 (8.8) ! 8 (17.8) 
67 (93) 342 ` — 208 
32 (50.8) 2(881 — ; 7 (1.1) 


Normal (95) | Osteopenia (%) 








screened 1 density, g/cm? 
19 (25-35 y) | 2808 (13) | Females ^ — 0747009) 
36 (250 y) | 56.76 (6.9) | Female 0.783 (0.48) 
18 (25-35 y) | 25891428) | Malo 0.903 (0.13) 
25 (250 y) | 57087 — | Male 0.840 (0.27) 


Osta ara presented as means (SD). 250HD: 25 hydroxyvitamin D. 


Table 3. Results of men and women with deficiency of 250HD («20 pg/mL) (group 3). 











Number of healthy 


individuals Bone mineral 


density, g/cm? 


11 (25-35 y) | 239018) — ! Female 0.618 (0.13) 
19 (250 y) : — 5829 (6.43) | Female 0.702 (0.29) 
10 (25-35 y) | 28545 — ' Male 0.612 (0.25) 
12 (250 y) l ge) | Male 0.803 (0.08) 


Data are presented es means (SD), 250HD: 25 hydroxyvitamin D. 


years were found to be at greater risk of having BMD 
readings consistent with osteoporosis than subjects in 
the PBM age group. Tables 4-7 show the correlations 
between vitamin D level, BMD, and PTH among male 
and female subjects in the PBM and 250 years of age 
groups. With few exceptions, there was a significant 
positive correlation between vitamin D level and BMD 
and a significant negative correlation between vitamin 
D status and PTH level. 


DISCUSSION 

An evaluation of vitamin D status in patients with os- 
teoporosis is essential for two main reasons. First, vita- 
min D deficiency causes defective bone mineralization 
and leads to low bone mass.” Second, optimal vitamin 
D repletion in patients with osteoporosis is important 








3(158) ; لصاو‎ | 7 (36.8) 
6 (16.7) | 21489 7 16 (44.4) 
2(11.1) io 0M (61.1) 5(27.8) 

5 (20) 150660 | 5 (20) 
Normal (%) | Osteopenia (%) Osteoporosis (%) 
0 6 (54.5) 5 (45.5) 

0 4Q1) 15 (79) 
0 4 (40) 6 (60) 
0 | 35 ا‎ 5) 


1 


to maximize the response to anti-resorptive therapy 
in terms of both BMD changes and anti-fracture eff- 
cacy.” Our study revealed that the majority of subjects 
with an insufficiency of 250HD had low bone mass, 
whereas 100% of subjects with 25OHD deficiency had 
BMD readings in the range of osteopenia or consistent 
with osteoporosis. This study also showed a positive 
correlation between BMD and 25OHD in most sub- 


. jects, particularly in the insufficiency and deficiency 


groups. On the basis of our findings, we emphasize that 
it is important to measure 25OHD levels in Saudi pa- 
tients with low bone mass, rather than relying on BMD 
alone. 

The association between 250OHD and BMD is 
still debatable. Some studies suggest that a low serum 
25OHD level is associated with low BMD.!9?! In fact, 
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Table 4. Correlation of 250HD to other assessed parameters in postmenopausal women aged 250 years. 





















Normal 250HD (45) Insufficiency of 250HD (38) 
VitD | PTH | eme | BMD w ] PTH BMC | BMD 
VD i i 
PE ‘1 OMT 7 28 M2 7 0 . 38 | 48 758 5 1 
Sig ; 998 052 ! JM o ` 385 . 48 | 000 : 
PTH i | | 


PC ° 0: 1 468 , 188 | 6 1 | MB ` 208 C ل ههه‎ 





VitD: 25 hydroxyvitamin D3, PTH: parathyroid hormone, BMC: bons mineral content, BMD: bone mineral density, PC: Pearson coefficient, Sig: significant 2-teiled; 





H 

i 

b : 

" -347 ATI 
! 70 , 053 
| 

t 


250HD: 25 hydroxyvitamin D. Normal 25040 


levels: Positively correlated with all variables without significance. Insufficlancy of 250HD: Correlated nagativaly with PTH but correlated positively with BMC (r20443, P«.006) and BMD (r«0,758, P«.0001). 


Deficiency of 250HD: Correlated negatively with PTH and positively (bordertine significance) with BMC and BMD. 


Table 5. Correlation of 250HD to other assessed parameters in women aged <35 years, 






Normal 250HD (70) Insufficlency of 250HD (19) 














pth || Bme vio | Pm | swc | swo 

vip | | ' i | | 
Ro. 1 | 062 | 076 + 2 l 1o! A | 18 i oss d 1 
Sig ; 8ف‎ i 58 i 0 | ! 000 524 . 005 

| NE GEM SE GM NE 

PC 02 og pom | 18 | هد‎ | 1 | s | B32 | هه‎ 
Sg — , 6 | ` 4e | 29 | 00 | ١ 39 | 000 | 087 
BMC | ! | | ; | | i | 

PC 06 | x3 ¦ 1 | 59 | 156) 156 1 07 | ص‎ 
Sig | 52 00 | j 0 DOREM | 5M | 754 ¦ 216 
BMD | f i : : | | 

PC 256 | se o5 i 1 | 619 | 818 | 07 ! 1 i 836 
Sig | 031 | 08 ; 000 | | 0056 | («6 5 07 | وهم‎ 


D 3 









Deficlency of 250HD (11) 





BMD 








i| 5m | 40 | 636 
| 07 | 216 | um 
u i à 
i 
1 أ‎ t 
TE. -562 |  -896 
1 
E 0m | o0 
f 
t -562 1 : 741 
do 02 | ” 009 
| ١ ا‎ 
i 5 : 
| sm s 39 | og 
i { 
| (0 ! 09 





VitD: 25 hydroxyvitamin D3, PTH parathyroid hormone, BMC: bone mineral content, BMD: bone mineral density, PC: Pearson coefficient, Sig: significant 2-tailod. | 


Normal 250HD levels: Positively correlated with 


BMD {r = 0.25, P-.031), positively with BMC, and nagatively with PTH (not significant). Insufficiency of 250HD: Correlated negatively with PTH (r=0.88, P<.0001) and BMD (r«(.818, Pc.005). Deficiency of 25DHD: 


Correlated negatively with PTH, positively with BMC, and positively significantly with BMD {r=0.834, P-.03). 
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Table 6. Correlation of 250HD to other assessed parameters in men aged 250 years. 
` Norma! 250HD (63) 5 Insufficiency of 250HD (25) - 




















l ] rm f Bmc: vid | em | amc 
ENG UN ae SE 
Ro]: | wo zm x» | o: jos 656 | 90 | 1 so ca) | 3m 
Sg j | m | ot Û 3 | | € , 00 | «m | — | 4 | Uc am 
PTH | | | MEE MEM NN 

EE MEM E 22 ^ 25 s 5p o: 1 | 55 . 09‏ هم | 1 gs‏ | مم 
مم | Sg | 199 i | oo | au | o, mx joi 5o | | o2‏ 
BMC | | | | | | | | :‏ 

PC Z3 | 456 | 1 | Jw | S6 5 22 . 3 c S i 2 | 55 | 1 ol s 
Sig 084 i 000 > 00 | 000 ee : w c am | on | 002 
wu g Lr D M d | | 

PC — ! 30 | ade | T6 | 1 i 52 | 26 — 38 0: 1 | 32 , NS | 8] o] 1 
Sg | 03 1 modb oam o; | oai (o3 oo, Eo as | 006 w ' 


VitD: 26 hydroxyvitamin D3, PTH: parathyroid hormone, BMC: bone minera! content, BMD: bone mineral density, PC: Pearson coefficient, Sig: significant 2-talled, 250HD: 25 hydroxyvitamin D. Normal levels of 
VID correlated positively with all variables but only significantly with BMD (r«0.31, P-.013]. Insufficiency of vitamin D correlated positively significantly with all variables: PTH {r=0.502, P=,012), BMC (r-0.856, 
P«.D001], and BMD (r-0.842, P=.001), V/ith vitamin D deficiency, it correlated positively with all 3 variables but correlated significantly only with PTH (re0.562, P-.009). Normal 250HD levels correlated negatively 
with all varlables with no significance. Insufficlency af 250HD: Correlated with al vartables but significantly only with PTH (r = 0.582, P<.009). Defictancy of 250110: Correlated negatively with PTH, positfvaly and 
significantly with BMC {r= 0.988, P-.0001) and BMD (r-0.82, P=.001). 


Table 7. Correlation of 250HD to other assessed parameters in men aged <35 years. 





Normal 25HVitD (72) Insufficlency of 25HVItD (18) Deficiency of 25HVItD (10) 





Variable | pH | emc vp | rm | emc | amp 
AE MM nl ieee ME RU ee WEM MM 

PC | voi om | -208 | 015 { 1 ! sm 362 | 312 | |o £p j 6 | 97 
Sg — | ٍ O5 | O + 901 | : w | 4m | 18 + 7 59 ' 000 ; o 
PTH | | | ! | l 7 ! ۰ 

Ro d 9 | 1 ° sg c xe | S.1 o, 55 , 8 i cn | 1 | me. -x 
sg | o5 | | ze : gu | Oe i |: 02 ' (6 | 59 i | sn ^ c 
BMC | : : i i ; 

Í am E | 1 5 ABA | 32 | 55 7 1 | 69 ! 35 | 23 | 1 963‏ مم 
Sig O08 | $4 | am ' m i; M2 ` OO 5 Gn | 400‏ 
wii je d n‏ 

PC ! x08 . SAE} 32 ^ 839 ^ 08 7 1 e 3U 3 X5 ° كه‎ 1 
Sg | % | m | 000 7 | 4938 | 06 ; 002 i ‘oor | x9 | mo; 


VitD: 25 hydroxyvitamin D3, PTH: parattyroki hormone, BMC: bone mineral content, BMD: bone mineral density, PC: Pearson coefficient, Sig: significant 2-taded, 250HD: 25 hydroxyvitamin D. Normal 250HD 
levels correlated negatively with all variables with no significance. insufficiency of 250110: Correlated with all variables but significantly only with PTH (r«0.582, P«008). Deficiency of 250HD: Correlated 
negatively with PTH and positively and significantly with BMC (re0.966, P-.0001) and BMD (r-0.82, Pa DOT. 
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the initial results of the study by Bischoff-Ferrari et 
al! showed a strong positive relationship between 
25OHD and BMD among white young and older 
males. However, no such association has been found 
in other studies.” The above heterogeneity in the re- 
sults of the relationship between vitamin D status and 
BMD can be partially explained by differences in popu- 
lations, differences in age groups, and differences in the 
sites of the body studied. For example, Garnero et.al 
in the Os des Femmes de Lyon (OFELY) study? and 
Allali et al% failed to show any significant correlation 
between 25OHD levels and BMD after adjusting for 
age. However, Rassouli et al™ found a positive correla- 
tion with spine BMD, but not with hip BMD.More im- 
portant is the fact that different vitamin D levels were 
used to define vitamin D deficiency and insufficiency 
during such studies.” 

On the other hand, we found a significant negative 
correlation between 25OHD and PTH levels. The el- 
evated PTH level in subjects with low 25OHD levels 
possibly contributed to low bone mass?” Age could 
also be another contributing factor, since men and 
women with viramin D deficiencies are significantly 
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older than individuals with normal vitamin D levels. 
This study bas some limitations, including the fact 
that only a single measurement of vitamin D was done. 
In addition, apart from alkaline phosphatase; no other 
bone markers were studied. Also, no multivariate analy- 
sis was carried out to evaluate the effects of other con- 
founding factors on bone mass, such as age, sex, and 
lifestyle. Despite the above limitations, this study sup- 
ported our initial hypothesis that vitamin D deficiency 
can be an important contributing factor to low bone 
mass among the Saudi population. ! 
In conclusion, our study showed a positive associa- 
tion between vitamin D levels and low bone mass in 
Saudi men and women in both the PBM and older age 
groups. Because prevention of low bone mass can be 
achieved by nonpharmacological means, adequate in- 
take of vitamin D and calcium becomes imperative and 
should be encouraged. There is still a paucity of data 
on hypovitaminosis D and its effects on bone mass and 
PTH among Saudi citizens, but we strongly emphasize 
that proper evaluation and treatment of hypovitamino- 
sis D should be considered during the management of 


low bone mass. | 
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BACKGROUND AND OBJECTIVES: Hypertrophic pyloric stenosis (HPS) is a common cause of gastric outlet 
obstruction (GOO) in infants. Prolonged GOO is believed to result in acid and electrolyte disturbances, gastric 
atony, and delayed postoperative recovery. We studied the impact of prolonged vomiting as an indicator of GOO 
symptoms on the post-operative outcomes in HPS. 

DESIGN AND SETTING: A retrospective chart review of all patients who underwent pyloromyotomy at a tertiary 
care center between February 1997 and February 2009. 

PATIENTS AND METHODS: The duration of pre-operative vomiting was correlated with presenting electrolytes 
and acid-base balances, postoperative time to full feed, postoperative morbidity and duration of hospitalization. 
RESULTS: Forty-seven patients were identified. At presentation, the median (range) for duration of symptoms was 
14 (3-60) days, and surgeries were performed at 2 (0-6) days after admission. Apart from one case of postoperative 
wound infection, all patients had an unremarkable recovery. The unusually prolonged duration of vomiting in our 
cohort did not correlate with the mean (SD) preoperative chloride level of 93.9 (8.8) mEq/L, mean (SD) pH level 
of 7.5 (0.9), mean postoperative time to full feeding of 31 (15.1) hours, or mean duration of hospitalization of 5.1 
(2.2) days. 

CONCLUSION: Duration of vomiting in HPS at presentation does not seem to have a significant impact on the 
postoperative outcomes. 


sidered one of the most common causes of 


cal intervention and rapid institution of oral feeding, 


Hz pyloric stenosis (HPS) is con- authors have highlighted the advantages of early surgi- 


gastric outler obstruction (GOO) in infants, 
affecting 2 per 1000 live births.’ Prompt diagnosis and 
resuscitation play an important role in preventing pos- 
sible morbidities from the associated dehydration and 
metabolic disturbances? Other diseases in newborns 
that are associated with longer duration of GOO, such 
as duodenal and pyloric atresias, are usually complicated 
by gastric, pyloric, or duodenal atony, which can delay 
the infants ability to tolerate oral intake postoperatively 
and prolong their overall recovery time.** A similar phe- 
nomenon could possibly occur in GOO caused by HPS 
and might be responsible for the variation in the recov- 
ery of gastric motility after pyloromyotomy, which has 
a direct impact on postoperative hospital stay. Several 


Ann Saudi Med 31(6) November-December 2011  www.saudiannals.net 


particularly in the presence of well-designed clinical 
pathways, in reducing postoperative recovery period and 
duration of hospitalization.” In this study, we examined 
the effects of the duration of vomiting as a symptom of 
GOO caused by HPS on the severity of the presenting 
metabolic disturbances. We also examined whether pro- 
longed vomiting correlates with or predicts the timing of 
postoperative feeding and the duration of hospital stay. 


PATIENTS AND METHODS 

After obtaining an institutional review board approval, 
the medical records of all patients who underwent pylo- 
tomyotomy between February 1997 and February 2009 
were reviewed. All premature infants as well as infants 
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with significant comorbidities not related to HPS 
were excluded. Diagnosis was initially established by 
either an ultrasound or by barium meals followed by 
intraoperative confirmarion. Open or laparoscopic 
pyloromyotomy was performed once the patient was 
adequately resuscitated and the associated metabolic 
derangements were corrected. Feeding was started 6 
hours post surgery and advanced gradually according 
to patient tolerance. Patients were discharged once 
they tolerated full enteral feeding without vomiting. 
Records were examined for postoperative’ morbidities, 
including wound infections, hernias, the need for redo 
pyloromyotomies, and readmission within 30 days 
from the time of operation. 

Duration of vomiting at presentation was calcu- 
lated (in days) from the onset of repeated vomiting to 
the day of presentation to our institution; it was then 
correlated with the presenting chloride, pH, and bicar- 
bonate levels, To compensate for the variability in the 
preoperative stay, the preoperative duration of vom- 
iting was calculated by adding the number of preop- 
erative in-hospital days to the duration of vomiting at 
presentation. This was then correlated with the time to 
tolerate full feeding (in hours) and postoperative hos- 
pitalization (in days) after excluding patients who de- 
veloped morbidities as a direct result of surgical techni- 
cal error. The impact of pyloromyotomy technique was 
studied by comparing the time to tolerate full feeding 
and postoperative hospitalization between open and 
laparoscopic techniques. The Pearson correlation coef- 
ficient was used for comparative analysis of continu- 
ous variables, and the t test was used to compare the 
means of two categories, with P«.05 indicating the 


presence of a significant correlation. 


Table 1. Preoperative data correlated with the preoperative 
duration of vomiting. 





|| Mean (5D) || Pvatue | 

Total/male 47/33 , ! ١ 
Age (days) | 42(173) | ! 
Duration of i | | 
vomiting at ¦ 16.6 (13.3) , 
presentation i i 

a i 
spy | M02 | | 
Chloride | GOM! 013 وه أ‎ 
pH < 75 (09) ' 042  .m 
HCO | 2864 ' هم‎ ^ m 


3 


1, coefficient of correlation with the duration of vomiting. 


VOMITING IN HYPERTROPHIC PYLORIC STENOSIS 


RESULTS 

During the study period, 47 pyloromyotomies were 
performed in our institution. The male-to-female ratio 
was 33:14 (2.4:1), and the mean (SD) age at presen- 
tation was 42 (17.3) days. In addition to ultrasound, 
barium meal was performed in 11 (23.4%) patients to 
confirm the diagnosis. The median and mean duration 
of vomiting at presentation were 14 (3-60) and 16.6 
(13.3) days, respectively, with 9 (19%) of our patients 
having been symptomatic for more than 4 weeks. 
Patient metabolic parameters at presentation showed a 
mean chloride level of 93.9 (8.8) mEq/L; pH 7.5 (0.9); 
and bicarbonate, 27.8 (6.4). However, no significant 
correlation was detected between these parameters 
and the duration of vomiting at presentation (‘Table 1). 
Pyloromyotomy was performed at a mean of 1.9 (1.2) 
days following admission. After excluding 1 patient, 
who developed significant postoperative wound infec- 
tion because of technical difficulties during his surgery, 
the mean duration of vomiting at operation was 16.5 
(13.4) days. The mean time to tolerate feeding after py- 
loromyotomy was 31 (15.1) hours, and total duration 
of postoperative hospitalization was 5.1 (2.2) days. 
Again, neither the time to tolerate full feeding nor the 
duration of hospitalization had any significant correla- 
tion with the preoperative duration of vomiting of the 
study population (‘Table 2). Twenty-nine patients had 
open pyloromyotomy, and 18 had laparoscopic pyloro- 
myotomy. The use of different techniques did not have 
a significant impact on the time to tolerate full feeding 
(P=.3) or hospitalization days (P=.7) (Table 3). 


DISCUSSION 

Many authors have demonstrated that the implemen- 
tation of standardized protocols in managing HPS 
reflects positively on its outcome, leading to shorter 


Table 2. Postoperative outcome data correlated with duration of 
vomiting. 


| | Mean (80) | r | Pvalue | 
| 4 | ' 


Total 





i 
Duration of 
vomiting at 16.5 (13.4 
surgery (days) 


Time to full 
feeding (hours) 


Total j 
hospitalization ! 5.1 (2.2) 
{days} 


l 
| 
i 





| 
l | 
i 
nasa | -0.94 53 


| 
-0.022 | 09 
| 





n coefficient of correlation with duration of vomiting at surgery ut the time of 
surgery. 
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VOMITING IN HYPERTROPHIC PYLORIC STENOSIS 

hospitalization and cost savings? emphasizing the 
role of early and rapid advancement of postoperative 
oral feeding.”4° Our data are clearly different from 
what have been reported by others. For instance, there 
was a noticeable delay in the presentation or diagnosis 
of HPS in our population, as is evident from the pro- 
longed duration of projectile vomiting before presenta- 
tion, with a median of 14 (3-60) days and a mean of 
16.6 (13.3) days, compared with a reported median of 
5 (1-35) days by some’! and a mean of 5.5 (5.1) days 
reported by others in a general hospital” and 9.9 (9.7) 
days reported by another specialized pediatric surgery 
unit. Moreover, 19% of our patients did not present 
until their duration of vomiting had exceeded 4 weeks. 
Another difference is the frequent use of barium meals 
in addition to ultrasound for confirming the presence 
of HPS. Despite these differences, our patients had a 
comparable time before tolerating full feeding and a 
number of hospitalization days like that reported in 
other studies.*”-2 These two observations are likely 
attributable to the low incidence of HPS cases en- 
countered by our physicians and radiologists (personal 
communication, Dr. M. Zamakhshary, with permis- 
sion). This could have negatively impacted on their 
ability to suspect the disease and diagnose it early. In 
addition, the limited availability of specialized pediat- 
ric care, which could have contributed to the delay in 
making the diagnosis and consequently in the provi- 
sion of appropriate management. Unfortunately, we 
still lack the appropriate epidemiological data to sup- 
port this inference. 

Only 1 (2.196) patient developed a significant post- 
operative complication, and none needed redo pyloro- 
myotomy. Unlike in other series? we did not include 
persistent postoperative vomiting in our outcome dara, 
as it can be indirectly predicted by the other measured 
outcomes, such as time to tolerate full feeding and 
postoperative hospital stay. Unlike recently published 
reports, ^^ we did not find an impact on the time to 
tolerate feeding or total hospitalization from a mini- 
mal invasive technique. This is probably attributable 
to the retrospective nature of our study, which might 
have lacked sufficient numbers of patients compared to 
other studies. A similar finding was demonstrated 
in an earlier prospective trial.” 

In theory, the delayed presentation or longer dura- 
tion of vomiting in HPS could worsen the associated 
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Table 3. Impact compared between laparoscopic pyloromyotomy (Lap) and open 





pyloromyotomy. A 

a 1 Open mean (SD) | Lap mean (SD) | Pvalue | 
Number i 29 i 18 ' | 
Time to full feed (days) 32.8 (142) © 27.5 (162) 
Total hospitalization (days) ` — 5.1(22) 9.092 


metabolic derangements and subsequently delay the 
Operative intervention as the reulting derangements 
might require a longer time after admission to correct. 
It has also been reported that after pyloromyotomy the 
stomach will take 12 to 18 hours to regain its activity,’ 
so it is possible that the longer duration of the associ- 
ated GOO would cause a slow postoperative regain of 
gastric motility and therefore delay the infant's ability 
to tolerate full feeding and thus prolong hospitaliza- 
tion. However, contrary to this belief, our study did 
not demonstrate any correlation between the duration 
of symptomatic GOO and any of the expected out- 
comes. 

It is possible that metabolic derangements are bet- 
ter correlated with the severity of the pyloric stenosis 
or the frequency of vomiting rather than its duration. 
Based on this, the longer duration of less tight steno- 
sis, which allows the passage of some fluid, might not 
result in worse electrolytes and acid-base disturbances. 
‘The lack of significant correlation between the dura- 
tion of symptoms and the postoperative recovery time 
or hospitalization can be explained in a similar fash- 
ion. In fact, the pyloric thickness or length as an indica- 
tor of severity of stenosis could have better correlated 
with our outcomes rather than the duration of symp- 
toms, but unfortunately these measures were not reli- 
ably documented by our radiologists because of their 
frequent reliance on contrast studies. 

In conclusion, our study shows that patients who 
had pyloromyotomy after a longer duration of vomit- 
ing can still be fed early and enjoy a recovery period 
similar to the others who presented earlier. Existing 
protocols for managing HPS may still be applicable for 
this group of patients without any modification in the 
postoperative feeding or discharge instructions. Future 
studies with a larger sample could help in identifying 
the role of pyloric ultrasound measurements in the dis- 
ease outcome. 
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BACKGROUND AND OBJECTIVES: Use of hair dye is extremely common worldwide. However, our literature 
search failed to find studies concerning the knowledge and attitudes of the public with regard to hair dyes. We 
sought to explore the knowledge and practices of, and attitudes towards, the use of hair dye among females. 
DESIGN AND SETTING: A cross-sectional survey conducted on females who attended various outpatient clinics 
at King Khalid University Hospital in Riyadh, Saudi Arabia, a tertiary referral hospital open to the general public. 
PATIENTS AND METHODS: A self-administered questionnaire about the use of hair dyes was distributed ran- 
domly among females attending the outpatient clinics at a university hospital in 2008. 

RESULTS: The response rate was 87.2%, with completion of 567 of the 650 distributed questionnaires. The 
mean (SD) age of respondents was 32.0 (10.2) years. Among respondents, 82.6% (464/562) had at some point 
dyed their hair. Furthermore, 69.3% (334/482) had dyed their hair in the past 12 months. The mean (SD) age 
of the participants when they first dyed their hair was 22.2 (7.1) years (range, 7-50). Of the participants, 76.8% 
(354/461) used permanent dyes, and about the same percentage of participants believed such dyes were the 
safest hair dye type. However, 52.4% (278/531) of the participants believed that hair dyes are harmful, and 36% 
(191/531) believed that hair dyes could cause cancer. Younger females tend to dye their hair less frequently 
(P«.001), whereas those with less education tend to dye their hair more frequently (P=.013). 

CONCLUSION: Use of hair dye is very common among females. Because the practice starts at a very young age, 
we conclude that hair dyes are overused and misused. The public should be informed about the risks associated 
with excessive hair dye use. 


air coloring is common worldwide among 
H^ and females.” There are many prod- 

ucts and techniques available for hair dyeing. 
The three main types of hair dyes (HDs) are tempo- 
rary, semipermanent, and permanent.” Temporary 
dyes are acidic, textile, water-soluble dyes of high mo- 
lecular weight that cannot penetrate the hair shaft and 
are only temporarily deposited until they are washed 
off! Semipermanent dyes are usually synthetic.* They 
are composed of low—molecular weight coal tar dyes. 
As a result, they can diffuse freely in and out of the 
cortex and persist longer than temporary dyes." The 
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most commonly used HD type is the permanent type 
because it can be used to lighten or darken hair to any 
shade. Permanent HDs account for 7096 of HD sales,’ 
despite being the dye type that is most damaging to the 
hair.'^ 

Dyes are composed of numerous substances, many 
of which are sensitizers.? Available dyes include natural 
and synthetic coloring agents. The most common natu- 
ral component of HD is henna; and the most common 


synthetic component is p-phenylenediamine, which 


` produces the most natural appearance and the longest 


lasting color. 


et 
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Despite the common use of HDs and abundant re- 
search describing the side effects of HDs, no previous 
studies have attempted to assess public knowledge of, 
and attitudes towards, hair dyeing. Our study aimed to 
explore the knowledge, attitudes, and practices among 
women with regard to HDs. 


PATIENTS AND METHODS 

The study was based on a cross-sectional survey con- 
ducted on females who attended various outpatient 
clinics at King Khalid University Hospital in Riyadh, 
Sandi Arabia, which is a tertiary referral hospital open 
to the general public. The data were collected from pa- 
tients and their companions, while waiting at the out- 
patient clinics and pharmacy, during the period of June 
to August 2008. Data collection was performed by a 
trained research assistant. 

The specially designed questionnaire used for data 
collection in this study was pilot-tested three times 
on 30 subjects each (90 subjects in all) to estimate the 
time required to complete the questionnaire and to 
determine the comprehension of questions by the par- 
ticipants so that it could be refined accordingly. Pilot 
questionnaires were excluded from the final analysis. 
‘The final self-administrated questionnaire included 36 
questions, requiring approximately 8 minutes to answer 
completely, This study was approved by the ethical com- 
mittee of King Khalid University Hospital. Personal 
information, including age, marital status, educational 
level, occupation, and household average monthly in- 
come, was collected. In addition, the questionnaire also 
requested detailed information regarding the use of 
HDs, the average number of HDs used per year, and 
the type of HD used. The different types of HDs were 
clearly defined to the participants as follows: tempo- 
rary HDs wash off after shampooing the hair once or 
twice; semipermanent dyes wash off after shampooing 
the hair 4 to 6 times; and permanent dyes do not wash 
off, remaining until the hair grows out. Patients were 
asked to answer questions about their age at first HD 
use, and the amount of time they wait between 2 con- 
secutive dyes. The questionnaire also requested details 
about performing an allergy test before using a new 
HD, the cost of HDs per year, and the patient's motive 
behind hair dyeing. Safety-related questions concerned 
the use of HDs during pregnancy and lactation, beliefs 
about safety in the use of HDs, and opinions regarding 
the safest type of dye. Several questions focused on the 
prevalence of HD use on children and the safety of this 


practice. 


` The SPSS program, version 16 (SPSS Inc., Chicago, ` 


IL), was used. Numerical variables were reported as 


HAIR DYES: 


mean (SD); and categorical variables, as frequencies 
(n) and percentages (96). The chi-square test for trend 
was used to test the association between frequency of 
HD use and demographic variables. A value of P<.05 
was considered statistically significant. Ordinal logistic 
regression was used to relate HD use to various so- 


ciodemographic variables. 


Table 1. Socio-demographic characteristics of the مسا‎ 
in the survey (n=567 females). 


Variables Count* | Percentage 
Age group (y) — , : 
«20 ! eu | 116 
20-29 217/528 ama 
30-39 | 138/528 28.1 
>40 | 28 i 212 
Marital status — | 5 2 
Single | 134540 : 257 
Married : Sus ١ B5 
Divorced 17/540 31 
Widowed : 11/540 | 20 
Separated : 3/540 ' 0.6 
Education 8 i 
illiterate 28/535 i 5.2 
figh school or | 250/535 487 
ae 
ee mms 480 
Occupation : 
Student i 97/535 : 18.5 
Unemployed 285/535 54.3 
Employed lO 143535 | 22 
Household i | 
average monthly ; 
income* | 0 
>20008 | 50/527 9.5 
OS |o memo ١ ma 
; 
captors | 1527 7 335 
»10000 SR |o 128/527 | 243 
»20000 SR i 40/527 76 


"Some of the responses are missing. 
*374 Saudi riyals (SA}=1 US dolar 
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RESULTS 

‘The questionnaire was distributed among 650 females. 
In total, 567 females aged 14 to 67 years (mean [SD]: 
32.01 [10.17]) returned the questionnaire (87.2% re- 
sponse rate). Sociodemographic data of the participat-. 
ing females are shown in Table 1. 


Knowledge 
When asked if they agreed that HDs are safe, 52.496 
(278/531) disagreed or strongly disagreed. When 
asked if they agreed that HDs could cause cancer, 3696 
(191/531) agreed or strongly agreed. Among respon- 
dents, 38.996 (206/530) agreed that HDs could harm 
their general health, while only 10.496 (55/530) dis- 
agreed and 50.896 (269/530) did not know. 

When asked which type of HD is tbe safest, 70.996 
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(371/523) chose natural dyes, 10.996 (57/523) chose 
synthetic dyes, and 18.296 (95/523) believed that there 
is no difference between these types with respect to 
safety. When asked to identify the safest type of syn- 
thetic dye, 76.996 (362/471) chose permanent dyes, 
17.096 (80/471) chose the temporary type, and 6.2% 
(29/471) chose semipermanent dyes. 


Attitude 
When asked if they were satisfied with their original 
hair color, 77.496 (401/518) of the participants agreed, 
while 22.696 (117/518) did not. When asked if they 
were satisfied with their hair color after the most re- 
cent dye, 64.196 (275/429) of the participants said yes, 
while 35.996 (154/429) said no. 

Of the participants, 46.196 (195/423) felt that, after 


Table 2. Association between frequency of hair dye use and socio-demographic characteristics. 


Socio demographic | 





Frequency of hair dya use (per year) 





characteristics Once l 2 to 5 times l >5 times l Pvaiue* 
Age (y) 
20 i 28 (57.1) 18 (38.7) | 3(6.1) 
21-30 | 111 (68.1) : 45 (27.8) ١ 7(43) 
31-40 |j 65 (56.0) - 35 (30.2) 16 (13.8) ' >.001 
>40 | 2084 — | 23 (31.1) © 30 (405) 
Marital status | i 
Single l 65 (65.0) ' 32 (320) i 313.0) 
Married ' 153 (54.1) | 86 (304) ' 44 (15.5) | 5.001 
Hue Dd | 12 (44.4) | 1053) | 8 (29.6) ! 
Education | | 
Illiterate | 5 (35.7) 3(214) | - — 8429) 
High school or lower : 101 (54.0) 59 (31.8) 77 (144) >.001 
University or higher į 121 (59.6) 61 (30.0) . 21 (10.3) ا‎ 
Occupation ْ ' 
Student ; 52 (69.3) l 21 (28.0) i 2(27) | 
Unemployed ! 119 (58.4) i 61 (28.9) | 31 (14.7) 001 
Employed 55 (48.2) 39 (34.2) i 20 (17.5) 
Household average l 1 ; 
monthly income (SR) 1 | ' 
<5000 86 62.3) ' 35 (25.4) | 17 (123) i 
5000-10000 | T1 (58.3) 41(31.1) | 14 (10.6) .47 
»10000 | 63 (49.6) : 44 (34.6) ! 20 (15.7) 
“Chi-square test for trend was used. 
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Table 3. Socio-demographic characteristics associated with frequency of hair dye use using ordinal logistic regression with 


complementary log-log link. 


Socio-demographic variables Odds ratio (OR) |95% Confidence Interval for OR | Pvalue 


i 





Age (years) | 1.05 
Marital status 
Single : | 087 
Married : 0.66 
Divorced/widowed/ l 10 
separated (Reference) | f 
Education 
Illiterate è 1.64 
High school or lower l 1.36 
University or higher : : 10 
(Reference) 
Occupation 
Student 0.90 
Unemployed 0.81 
Employed (Reference) 1.0 
Household average monthly | 
Income (SR) 
«5000 SR ! 074 
5000-10000 0 0.79 
»10000 (Reference) j 1.0 


they first dyed their hair, they had to continue dyeing 
it to avoid showing the difference in color between the 
roots and the rest of the hair, while 53.9% (228/423) 
did not feel compelled in this way. 

Of the participants, 88,996 (466/524) believed that 
dyeing the hair of children is harmful. 


Practice 

Of the participants, 82.696 (464/562) indicated that 
they dyed their hair at some point in their lives, and 
69.396 (334/482) revealed that they had dyed their 
hair in the past 12 months. When questioned on the 
frequency of HD use, 56.496 (239/424) of participants 
indicated that they dye their hair only once in a year, 
30.296 (128/424) indicated that they do so 2 to 5 times 
in a year, and 13.4% (57/424) do so more than 5 times 
in a year. When asked about the age at which they first 
started dyeing their hair, participants responded with 
ages ranging from 7 to 50 years (mean [SD]: 22.23 
[7.05] years; median: 20 years). The participants were 
also asked about the interval between 2 consecutive 








1.0-1.1 ! «001 
i 
0.5-1.6 ٍ 653 
04-1.1 139 
i i 
0.8-3.6 218 
1.0-1.8 l 029 i 
& t 
| : | 
i 
08-14 ! 616 | 
0.6-1.1 | 192 | 
| 1 
l 1 ' 
| 
| | 
0.6-1.0 ; 054 


— 
e 
T 
= 
هد‎ 
=a 
= 
ow 


HD applications; their answers ranged from 1 to 60 
months (mean [SD]: 7.73 [7.16] months). 

Among participants, 7.896 (36/461) used tempo- 
rary dyes, 15.496 (71/461) used semipermanent dyes, 
and 76.896 (354/461) used permanent dyes. While 
22.696 (97/429) of respondents stated that they only 
highlight a few strands of hair, 77.496 (332/429) dyed 
the entire hair on their head. While 95.3% of the par- 
ticipants (422/443) colored their hair with a dye of a 
natural hair color, 4.796 (21/443) used exotic colors, 
ie, blue or green. Although 53.896 (242/450) of the 
participants got their hair dyed at beauty salons, 4696 
(207/450) dyed their hair at home. The mean (SD) 
annual cost of HDs was 437.66 (570.41) SR, or about 
US$116 (152). When the participants were asked if 
they performed an allergy test before using a new HD, 
6496 (297/464) indicated that they never did so, while 
only 696 (28/464) reported that they always did so. 
When the participants were asked if they followed the 
instructions for use of HDs, only 40.196 (178/444) in- 
dicated that they did so all of the time. Within a week 
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of dyeing their hair, 10% of the participants (44/441) 
had their hair permed. Of the participants, 21.1% 
(69/326) dyed their hair during pregnancy, and 37.3% 
(119/319) did so during lactation. The motives behind 
using HDs varied drastically; 91.9% (329/358) indi- 
cated that they dyed their hair regularly just to renew 
their look (Figure 1). 

Among the respondents, 88.9% (466/524) believed 
that dyeing children’s hair is harmful. Although 97.6% 
(497/509) did not allow their children to dye their 
hair, 3 of the 12 respondents who dyed their children's 
hair did so more than once per year. All 12 (100%) of 
these respondents reported that their children had al- 
lergic reactions to the HD. 


Associations between socio-demographic variables 
and hair dyeing practices 

Participants with higher incomes tended to start dye- 
ing their hair at a younger age (P=.017). Younger 
participants performed an allergy test before using a 
new HD less often than older participants (P=.037). 
Younger participants also considered dyes to be safer 
than did older participants (P=.001). A greater per- 
centage of older participants believed that HDs cause 
cancer compared with younger ones (P=.007). Less 
educated individuals were also more likely to consider 
dyes safe compared with highly educated participants 
(P=.019). 

Table 2 shows the association between frequency of 
HD use and demographic characteristics. Participants 
of an older age (>40 years) tended to use HDs more 
frequently than younger people (P<.001). Employed 
persons used HD more frequently than did unem- 
ployed persons (P<.001). Illiterate persons (P=.01) 
and individuals separated from their spouse (P<.001) 
were also found to use HDs more frequently, Although 
the frequency of HD use was greater among higher- 
income participants, this difference was not statistically 
significant (P=.07). 

‘Table 3 shows the association berween demographic 
characteristics and the frequency of HD use, using or- 
dinal logistic regression. The following 3 variables were. 
significantly correlated to the frequency of hair dye use, 
after adjusting for all other variables simultaneously in 
the analysis: age (P<.001), education (P=.03), and av- 
erage household monthly income (P=.05). In the ad- 
justed model, marital status and occupation were not 
significantly associated with the frequency of HD use. 


DISCUSSION 
The safety of hair-coloring agents is a matter of ac- 
tive debate. Although some studies have linked these 
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Figure 1. Motives behind use of hair dyes among a cohort of 567 females. 


agents to cancer, others have claimed that they have no 
systemic effects, except for the potential to elicit aller- 
gic reactions.? Although previous studies have inves- 
tigated the side effects of, and skin reactions to, HDs, 
they have not explored the HD users’ perceptions of 
these issues. Therefore, we explored the prevalence of 
HD use as it relates to the publics knowledge, atti- 
tudes, and practices, 

The results of this survey indicate thar the use of 
HDs is very common among females in Saudi Arabia. 
In this survey, 82.6% of the participating females had 
dyed their hair at some point in their lives; this percent- 
age is not considered particularly high because more 
than 50% of women in the industrial world use HDs." 
The prevalence of HD use among females reported in 
a previous study performed in Denmark was 74.996. 
The median age at first hair dyeing was 22 years in our 
study, while it was 16 years in the Danish study. In our 
sample, 11.696 of the participants started dyeing their 
hair at 15 years of age or younger. The practice of hair 
dyeing began at an extremely young age, as young as 7 
years. However, in the Danish study, the practice began 
at an age as young as 1 year. 

Surprisingly more than 5296 of the respondents 
believed that dyes are harmful. Believing that HDs 
are harmful did not stop the participants from using 
these products extensively. 'The safest type of HDs are 
temporary dyes because they cannot penetrate the hair 
shaft.! The majority of participants did not know this 
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fact and believed that permanent dyes are the safest type. 

The majority (77.4%) of participants were satisfied 
with their original hair color; the most common hair 
colors in Saudi Arabia are black and dark brown. Fewer 
(22.6%) participants were unsatisfied with their original 
hair color in comparison with those who were unsatis- 
fied with their hair color after dyeing (35.9%). These 
findings demonstrate that people continue to use HDs 
even though they are not certain about their safety and 
are not always satisfied with the outcome. 

The mean (SD) cost of annual HD use was 437.66 
(570.41) SR, or approximately US$116 (152), which 
is acceptable because the average monthly income per 
capita in Saudi Arabia, according to the 2008 edition of 


` The World Factbook of the Central Intelligence Agency 


of the United States, is US$1708." 

‘The majority of participants, particularly the young 
participants, did not perform an allergy test before 
using a new dye. This practice is a cause for concern 
because 6.4% of HD users suffer allergy symptoms 
following hair dyeing.” A large portion of the partici- 
pants did not follow the instructions for use of HDs, 
which is another alarming issue because the overuse or 
misuse of HDs is damaging to the hair." 

A small portion of the participants dyed their hair 
during pregnancy and lactation. There are very few 
studies concerning HD use during human pregnancy.” 
In animal studies, doses 100 times higher than the dose 
that would normally be used in human application did 
not produce significant changes in fetal development.“ 
Low levels of HD can be absorbed through the skin 
after application. This minimal amount is not enough 
to cause a developmental problem to the fetus, and the 
compounds are excreted in the urine. However, the 
use of HDs during pregnancy is not recommended 
and might be associated with future health problems 
in children.“ 

The majority of participants were opposed to dye- 
ing childrens hair and did not allow their children to 
do so. All of the children whose hair was dyed experi- 
enced allergic reactions to the dye, which was expected, 
as previous studies have demonstrated that children are 
susceptible to p-phenylenediamine allergy.7!? Hair dye- 
ing and body tattooing should be completely banned for 
children. The public needs to be aware that the expo- 
sure of children to HDs, especially to toxic fumes from 
HDs, is being researched, and experts believe that HD 
use may increase risks of cancer and infertility problems 
in their future.” 

Older participants used HDs more than younger 
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ones. This result was expected because older individuals 
frequently use HDs to conceal gray hair. Our findings 
demonstrate that HD use is not extremely high among 
teenagers in Saudi society. Furthermore, the use of ex- 
otic hair colors is also not prevalent. We also did not find 
a high prevalence of the practice of perming hair within 
a week of hair dyeing, which is known to be damaging 
to hair.’ Younger participants, believing that they are 
safe, were more comfortable with hair dyes than older 
participants. This result was also expected because older 
individuals seem to be more cautious and more aware of 
health concerns. 

As expected, individuals with higher income ded 
HDs more often than those with lower income be- 
cause they can afford the luxury of coloring their hair 
more often and at an earlier age. Individuals that are 
more educated used HDs less than those with less 
education. Individuals who had completed higher lev- 
els of education tended to avoid “unnatural” products, 
while less educated individuals used HDs with less 
fear of side effects. 

Using ordinal logistic regression with a comple- 
mentary log-log method, the model’s assumption of 
parallel lines was not violated (X?=3.53; P=.94). In ad- 
dition, the Pearson X? goodness-of-fit test (x2—488.1; 
P=,53) indicated that the observed data were consis- 
tent with estimated values in the fitted model. 

Our study is the first to demonstrate the knowledge, 
attitudes, and practices of females with regard to HDs 
in the Middle Bast, and it is the first, worldwide, to dis- 
cuss the publics knowledge of, and attitude towards, 
HDs. The large sample size (567) also contributes to 
the strength of the study. Limitations of our work in- 
clude the use of a convenience sample, which might 
not be representative of the whole community. We 
believe that the prevalence of HD use among children 
and young adolescents is much greater in groups with 
higher incomes. 

‘The conflicts in results of various reported studies 
regarding the safety of HDs, especially during pregnan- 
cy and lactation, must be resolved by additional studies. 


-HDs are commonly considered safe, but recent studies 


have proposed possible health risks associated with the 
overuse of such products. The public must be informed 
about the possible side effects of HD use, especially if 
HDs are used excessively or used on children. The pub- 
lic should also be educated about the relative safety of 
different types of HDs; the majority of participants in 
our study did not know that permanent HDs are the 
most harmful. 
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Community-based mental health studies have revealed that the point prevalence of depressive disorders 
in the elderly population of the world varies between 10% and 20%, depending on cultural situations. A 
retrospective study based on analysis of various study reports was conducted, to determine the median 
prevalence rates of depressive disorders in the elderly population of India and various other countries in 
the world. All the studies that constituted the sample were conducted between 1955 and 2005. Included 
are only community-based, cross-sectional surveys and some prospective studies that had not excluded de- 
pression at baseline. These studies were conducted on a homogenous community of the elderly population 
in the world, who were selected by a simple random sampling technique. After applying the inclusion and 
exclusion criteria on published and indexed articles, 74 original research studies that surveyed a total of 
487 275 elderly individuals, in the age group of 60 years and above, residing in various parts of the world, 
were included for the final analysis. The median prevalence rate and its corresponding interquartile range 
were calculated. The chi-square test and chi-square for linear trend were applied. A P value of <.05 was 
considered as statistically significant. The median prevalence rate of depressive disorders in the world for 
the elderly population was determined to be 10.3% (interquartile range [IQR], 4.7%-16.0%). The median 
prevalence rate of depression among the elderly Indian population was determined to be 21.9% (IQR, 
11.6%-31.1%). Although there was a significant decrease in the trend of world prevalence of geriatric 


depression, it was significantly higher among Indians, in recent years, than the rest of the world. 


he World Health Organization estimated that 

the overall prevalence rate of depressive disor- 

ders among the elderly generally varies between 
10 and 20%, depending on the cultural situations.” The 
community-based mental health studies in India have re- 
vealed that the point prevalence of depressive disorders in 
elderly Indian population varies between 13% and 2596. 
Although India is the second-most populated country in 
the world, in terms of elderly population of 60 years and 
above,” elderly depression is not yet perceived as a public 
health problem in India. Very few community-based stud- 


ies have been conducted in India so far to address this issue. 


PATIENTS AND METHODS 


We performed a retrospective study based of the preva- 


lence of depressive disorders in the elderly population, 
including community-based mental health surveys on 
depressive disorders in the elderly, conducted in the 
continents of Asia, Europe, Australia, North America, 
and South America. All the studies published in in- 
dexed journals between 1955 and 2005 (i.e., within 
the last 51 years) constituted the sample. It normally 
took around 2-to-3 years for a project report to get ac- 
cepted and published in an indexed journal. Therefore, 
publication of a study conducted during 2005 was 
expected in an indexed journal by the year 2008. The 
sample size for this project was finalized during the 
year 2008. All published articles on the prevalence of 
depressive disorders in the elderly population that were 
available, and adequately analyzed and accessible from 
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the internet, at the Central Library of Kasturba Medical 
College Manipal, in Karnataka and the Central Library 
of Sikkim-Manipal Institute of Medical Sciences 
(SMIMS), in Sikkim, constituted the study universe. 
The search engines that were utilized for electronic 
data from the internet were MEDLINE, PUBMED, 
GOOGLE, YAHOO, EMBASE, PsycINFO, and the 
Cochrane Collaboration Database for original human 
research articles in the English literature published 
from January, 1, 1955 through December 31, 2005, us- 
ing two sets of search items: prevalence of depression in 
elderly and prevalence of geriatric depression. 

Only studies that either covered the total population 
of the study area or applied the simple random sam- 
pling method to identify the study subjects in their cor- 
responding research projects were included for this final 
analysis. To avoid undesired bias due to design effects 
from various epidemiological study designs, we had in- 
cluded only community-based, cross-sectional surveys 
on the prevalence of depressive disorders and some pro- 
spective study designs that had not excluded depression 
at baseline. All these studies were conducted on a ho- 
mogenous community of the elderly population in the 
world, who were either selected by the simple random 
sampling technique or covered under the whole popula- 
tion of the study area. For determining the various cor- 
relates of depression in the elderly, only those articles 
were included that had studied at least one risk factor 
of depression. All unpublished reports and unavailable 
or unanalyzed or inaccessible articles from the inter- 
net, as well as the Central Library of Kasturba Medical 
College Manipal, in Karnataka, and the Central Library 
of the Sikkim-Manipal Institute of Medical Sciences 
(SMIMS), Sikkim, on studies regarding the prevalence 
of depressive disorders in the elderly population were 
excluded from this study. However, it was perceived by 
the researchers that the proportion of excluded reports, 
on account of inaccessibility or unavailability, would 
constitute less than 5% of the available articles on the 
relevant topic. Hence, this was expected to have mini- 
mal impact on the final results. Studies, where the 95% 
confidence interval of the prevalence rate estimation ex- 
ceeded more than 20 units, were excluded on account 
of possible improper sample size estimation. Studies 
conducted on migrant populations, old-age homes, and 
health care institutions were also excluded from this 
analysis in order to avoid bias. A high prevalence rate 
of depression was very common among isolated groups 
of individuals in the community, who had migrated to 
some other place, either due to political force or to meet 
their physiological or financial needs. 

In the first step, while searching through all the se- 
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lected databases, the key words depression, ‘prevalence, 
‘elderly’, geriatric’ and ‘aged’ and the text word commu- 
nity’ were used. In the second step, after applying the 
inclusion and exclusion criteria, all the relevant articles 
(judged on the basis of the title and abstract) were re- 
trieved for more detailed evaluation. In the third step, 
the bibliographies of the relevant articles were searched 
for additional references. Finally, all the retrieved arti- 
cles were screened, to determine which met the follow- 
ing six inclusion criteria: (1) original research published 
in English, (2) study group of community residents, (3) 
subjects age 60 years or older, (4) cross-sectional study 
design that included both old and new cases of de- 
pressed elderly individuals in the community, (5) pro- 
spective or follow-up studies that had not excluded the 
depressed elderly individuals at the baseline, and (6) ac- 
ceptable definition of depression (either recognized di- 
agnostic criteria or cut-off on a depression rating scale). 

Clinical diagnoses by psychiatrists were based on 
DSM-III-R, DSM IV, and ICD-10 criteria. Other 
standardized study instruments used were Elderly 
Mental State Examination (GMS), AGECAT, 
Composite International Diagnostic Inventory (CIDI- 
SF), CES-D, BDL HDS, Yesavage Elderly Depression 
Scale, Center for Epidemiologic Studies Depression 
Scale, Mini Mental Status Examination (MMSE), 
Hamilton Depression Scale (HDS/HAMD), Clinical 
Rating Scale for Depression, Mini Mental Status 
Examination and Elderly Depression Screening Scale, 
and Mastering Depression In Primary Care, Version 
1998. The validity of each of these study instruments 
was verified with its individual validity and reliability 
reports and reconfirmed by psychiatrists. Some of the 
studies used the clinical assessment by individual psy- 
chiatrists and the diagnostic criteria were never men- 
tioned. In these cases, the impact factor of the journal 
where the research article got published was taken into 
consideration, for assessing the quality and standard of 
research. The investigators were trained by psychiatrists 
of the Kasturba Medical College Manipal, Karnataka, 
and the Sikkim—Manipal Institute of Medical Sciences 
(SMIMS), on how to interpret the results from differ- 
ent community-based psychiatric evaluation studies. 
The diagnoses generated by the questionnaires used as 
study instruments were kept strictly confidential and 
reconfirmed by consulting the senior psychiatrists, for 
confirmation of their acceptability, content validity, and 
reliability, before arriving at a final diagnosis for data 
analysis. 

At the start, a pilot study was conducted with ran- 
domly chosen data from 25 original research articles 
that surveyed elderly individuals in the age group of 60 
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years and above, residing in various parts of the world. 
After applying the inclusion and exclusion criteria, some 
of these studies used in the pilot study, were included 
for statistical analysis in the final research project. 

Anytime a relevant article was found inaccessible on 
the internet or in the designated libraries, all attempts 
were made to contact the corresponding author(s) 
through postal letters, telephone, fax or email and they 
were asked to provide the investigators with a soft or 
hard copy of that article. If after five repeated attempts, 
over one year, the investigators failed to procure a rel- 
evant article, then it was considered as unavailable and 
excluded from the final analysis. 

Information about the size of the study group, sub- 
jects’ age, sampling method, criteria for depression, ex- 
clusion criteria at baseline, length of the study period, 
and number of prevalent cases of depression was ab- 
stracted from each report. The collected data was tabu- 
lated and analyzed using the statistical package SPSS 
(Statistical Package for Social Sciences) version 10.0 for 
Windows and EPI INFO version windows 2000. The 
findings were described in terms of median prevalence 
rates of depressive disorders in the elderly and their cor- 
responding interquartile range (IQR). Proportions and 
95% confidence intervals (CI) were used for the same 
purpose. The chi-square test and chi-square for linear 
trend were applied for studying the prevalence rates of 
elderly depressive disorders among various countries in 
the world and in India. A P value of «.05 was consid- 
ered as statistically significant. 


RESULTS 

The search strategy yielded 896 potentially relevant 
studies; from these, 143 were retrieved for more de- 
tailed evaluation. Although 77 studies met the inclusion 
criteria, we could retrieve the main article or structured 
abstract for only 74 studies, which were included for 
the final analysis. Therefore, only three (496) potentially 
relevant studies could not be included, due to their lack 
of inaccessibility and unavailability of relevant informa- 
tion elsewhere. Among these 74 selected articles, which 
formed the study universe for this analysis of depression 
in the elderly, 69 (93.2%) had a cross-sectional study 
design and five (6.8%) had a prospective study design 
that had not excluded depression at baseline. 

Two analysis reports, one by Chen R et al., on 10 
relevant studies and another by Copeland et al.,° on 14 
relevant studies, and also a systematic review report by 
Beekman et al.,” on 34 relevant studies were included 
in this review. Therefore, this study had actually taken 
into consideration the prevalence rates of depression 
in the elderly from [74+(10+14+34)=132] survey re- 
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ports from various parts of the world. The investigators 
obtained a full text version of 44 (59.596) articles and 
they retrieved structured abstracts with relevant data 
from 17 (23.0%) articles. Even though the investigators 
could not directly retrieve the reports of 13 (17.696) 
important studies, the relevant information on these 
studies was obtained from the introduction and parts 
of the discussion of the full text versions of some of the 
retrieved articles. A report from the selected 74 articles 
was used for estimation of the median prevalence of de- 
pression in the elderly. All other studies were excluded 
for the following reasons: many did not meet the age 
criterion, many did not provide detailed information on 
the criteria for confirmation of diagnosis and standard 
case-definition, many were institution-based studies or 
conducted on a migrant population, some study designs 
were not cross-sectional, some had inadequate sample 
size or a faulty sampling technique, some were prospec- 
tive studies that had excluded depression at baseline, 
and some did not meet two or more of the inclusion 
criteria, 

The 74 included studies involved 487 275 elderly in- 
dividuals from all parts of the world at baseline. Among 
these, six studies from India involved only 2499 (0.5%) 
elderly individuals at baseline, for assessment of pres- 
ence of depression. The mean ages of the study pop- 
ulation were reported in 68 (85.196) articles with the 
mean ranging from 62 to 71 years. Sixty-eight (91.9%) 
articles included gender distribution and 36% to 64% 
of the participants were men (median=46%). The 
length of the reported study period ranged from 3 to 84 
months (median=9). 

Only 52 (70.3%) studies used some of modern rat- 
ing scales for diagnosis of depression in the elderly. 
Among these, 14 used AGECAT/GMS-AGECAT, 
four used DIS/HDS, eight used GMS/GDS, 11 
used CES-D, and 15 used the DSM/ICD criteria for 
the diagnosis of geriatric depression. Although some 
studies had used more than one rating scale of depres- 
sion, only the superior rating scale among these was in- 
cluded as the diagnostic instrument for each study. The 
prevalence rate of geriatric depression was found to be 
higher in studies using psychiatric examination and op- 
erational definitions, and the studies used the Geriatric 
Depression Scale (GDS) or Geriatric Mental State 
Schedule (GMS) alone. 

The median prevalence rate of depressive disor- 
ders in the world for the elderly population from the 
74 studies was determined to be 10.3% with an +QR 
varying between 4.796 and 16.096. Similar findings were 
reported by Kirby et al.,* (1997, Dublin) and Kay et 
al? (1985, Hobart). Studies conducted by Geerlings 
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et al,'? (1990-1996, Amsterdam), Newman et al," 
(1998, Canada), Liu et al.” (1993, China), also report- 
ed the prevalence rate of depression among the elderly to 
be 10.596, 11.296, and 12.996, respectively. The compari- 
son of the median prevalence rates of depression in the 
elderly population of India and the rest of the world was 
also studied. It was found that the proportion of the de- 
pressed elderly population in India (18.2%) was signifi- 
cantly higher than the rest of the world (5.4%) and this 
difference was found to be statistically highly significant 
(x?=770.4 and P=.000000001). 


DISCUSSION 

Although there is an alarming increase in the propor- 
tion of depressed elderly in India, we must also keep 
in mind that there were only six relevant studies avail- 
able from India, covering only 0.5% of the elderly par- 
ticipants of the world as compared to 68 studies from 
the rest of the world covering 99.5% of the participants. 
The low prevalence of depression in the elderly during 
recent years could be due the presence of better diag- 
nostic instruments with optimum validity, and reliability 
has developed in recent years when diagnosing elderly 
depression in the community to rule out cases of demen- 
tia, which had often been falsely diagnosed as depression 
in the past. The technological advancements in recent 
years, in health care delivery systems, including mental 
health, also provide adequate health support systems, 
improving the quality of life for the elderly. However, 
a high prevalence in the past could be attributed to the 
fact that the study instruments that were applied dur- 
ing the years 1955 to 1984 were not specially devised to 
specifically detect depression in the community and they 
could have falsely identifed more cases of dementia as 
depressive disorders. A majority of these studies relied 
on clinical diagnosis and operation definition, where the 
cut-off level for the identification of geriatric depression 
was lower. 

As there has been a population explosion in many of 
the developing countries in the world, including India, 
in recent years, we also need to keep in mind the num- 
ber of depressed elderly individuals who would require 
adequate mental health care. Although a lower preva- 
lence rate of geriatric depression was recorded in recent 
years, there was an alarming increase in the number of 
elderly individuals suffering from depression, which had 
a booming eight-fold increase from the period 1955- 
1984 to 1995-2005, and this trend was also found to 
be statistically highly significant. Although there was a 
significant decreasing trend in the world prevalence of 
geriatric depression, depression was significantly higher 
among Indians in recent years, than the rest of the world. 
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The comparison of depressive disorders in the el- 
derly population of various continents of the world was 
also undertaken. Due to unavoidable circumstances, no 
study from the African continent was available for this 
analysis. However, the findings suggested that the me- 
dian prevalence rates of depression in the elderly were 
similar in Asia, Europe, and America, but it was signifi- 
cantly lower in Australia. Here, we should keep in mind 
that only three studies were available from Australia, 
which covered only 0.496 of the elderly population of 
the world. Although the proportion of elderly individu- 
als affected with depression was significantly lower in 
Asia (4.296) than Europe (10.996) and America (8.496), 
the number of depressed elderly individuals was signifi- 
cantly higher in Asia, which was evident from 14 stud- 
ies conducted in various Asian countries. Studies from 
developing countries like India had reported a very high 
prevalence rate of 21.996 with an IQR ranging from 
11.6 to 31.1. Care and bonding from family support 
systems, less competitive lifestyles, and improved men- 
tal health facilities, with their integration with primary 
health care, could account for lesser prevalence rates in 
some of the developed Asian countries? 

Dementia often acts as a major confounder in cross- 
sectional studies on screening for depressive disorders 
in the elderly. It is an established fact that the preva- 
lence of depressive disorders is often found to be high 
among individuals suffering from other mental disor- 
ders, especially dementia, and cognitive impairment. 
A significantly high prevalence of cognitive impair- 
ment among depressed individuals was reported by 
Liu et al., (1993, China), Kay et al? (1985, Hobart), 
and Newman et al, (1998, Canada), respectively. 
Schoevers et al.,' (1990-97, Amsterdam) had reported 
a significant risk of mortality due to depression among 
individuals concomitantly suffering from epilepsy or 
Parkinson disease. 

Differentiating depression from dementia in the el- 
derly is extremely complicated. Depression, subcortical 
dementia, and normal aging may all have similar neu- 
robehavioral manifestations. It has to be borne in mind 
that a major depressive disorder has a significant impact 
on cognition. Patients with cortical dementia (irrevers- 
ible dementia) have normal speech volume, but their 
language is impaired by a transcortical sensory aphasia- 
like syndrome. Patients with depression (reversible de- 
mentia) can be hypophonic, but will have normal lan- 
guage. They have a forgetful memory pattern, but can 
learn new information? 

Using inattentiveness as a key index of depression 
is a mistake, because patients with depression do not 
largely have attention disturbance. Verbal fluency is a 
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slightly better indicator when trying to separate depres- 
sion from normal aging. The disturbance of mental 
flexibility is one cognitive defect that is characteristic 
of people with major depression. Research in this field 
reveals that older adults with major depression are be- 
tween two and three times more likely, over a three-year 
period, to develop Alzheimer disease or other irrevers- 
ible dementia. For this reason, follow-up is essential in 
case of an individual sufferi ng from depressive disorder. 


DEPRESSIVE DISORDERS OF THE ELDERLY 


When in doubt, it is always advisable to also investigate 
the patient for dementia. 

The coexistence of cognitive impairment and de- 
pressive symptoms is of considerable interest. The com- 
plaints of subjective impairment of memory are more 
characteristic of depression than that of dementia. 
With cross-sectional data, it is not possible to comment 
on the changes that may take place in one, in parallel 
with progression or remission in the other? 
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Myocardial perfusion single photon emission-computed tomography (MPS) has been one of the most 
important and common non-invasive diagnostic cardiac test. Gated MPS provides simultaneous assess- 
ment of myocardial perfusion and function with only one study. With appropriate attention to the MPS 
techniques, appropriate clinical utilization and effective reporting, gated MPS will remain a useful di- 
agnostic test for many years to come. The aim of this article is to review the basic techniques of MPS, a 
simplified systematic approach for study interpretation, current clinical indications and reporting. After 
reading this article the reader should develop an understanding of the techniques, interpretation, current 


clinical indications and reporting of MPS studies. 


yocardial perfusion single photon emission- 

computed tomography (MPS) is one of the 

most important and commonly performed 
non-invasive catdiac imaging tests. MPS plays a key 
role in diagnosis of cardiovascular disease, establishing 
prognosis, assessing the effectiveness of therapy, and 
evaluating myocardial viability. The success of this im- 
aging modality has, in large part, been due to advanced 
technology that continues to improve and expand the 
field. This include progressive improvement of single 
photon emission-computed tomography (SPECT) 
technologies, new radiopharmaceuticals and new soft- 
ware.! 

This report reviews different aspects of MPS includ- 
ing techniques, methods of interpretation, current clini- 
cal applications and reporting. Currently, most stress 
MPS is performed with ECG-gated SPECT for evalu- 
ation of both myocardial perfusion and cardiac function 
simultaneously. Several stress techniques are available, 
but the exercise stress test is the preferred method be- 
cause it provides several important prognostic data in 
addition to increasing coronary blood flow. In case of 
contraindication to exercise stress testing, pharmaco- 
logical stress must be considered. Thalium-201 (201TI- 
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chloride) and technetium-99m (99mTC) sestamibi and 
tetrofosmin are the currently used radiopharmaceuti- 
cals. There are several artifacts and interpretation pit- 
falls that can potentially compromise MPS. It is essen- 
tial for both the technologist and the interpreting physi- 
cian to be aware of these potential sources of error, take 
appropriate steps to limit them beforehand, wherever 
possible correct them if they do occur, and when they 
cannot be eliminated, recognize their potential impact 
on the interpretation of the study. The major indica- 
tions for MPS are diagnosis of coronary artery disease 
(CAD), risk stratification in patients with known CAD, 
assessment of therapy and intervention and myocardial 
viability before percutaneous intervention or bypass 
surgery. Therefore, close collaboration between the re- 
ferring and interpreting physicians is essential to ensure 
appropriate indication for the study, optimal patient 
preparation and effective use of the test result in patient 
clinical management. Currently, there are several appro- 
priate indications for stress MPS; familiarity with ap- 
propriate indications is crucial to ensure proper utiliza- 
tion of the test and avoidance of inappropriate use with 
subsequently excessive cost and radiation.’ 

After reading this review the readers will understand 
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(1) techniques of MPS in term of patient preparation, 
radiopharmaceuticals, methods of stress testing and dif- 
ferent imaging protocols, (2) interpretation of normal 
and abnormal MPS with special attention on artifacts 
and pitfalls, (3) current clinical applications and (4) re- 
porting of MPS as per current guidelines. 


Techniques 


Patient preparation 

Patients should have nothing orally (expect oral medica- 
tion or water) after midnight before the examination to 
limit gut activity that may interfere with the evaluation 
of the inferior wall of the left ventricle (LV). Patients 
should wear comfortable clothing for the exercise por- 
tion of the exam. Medications that contain methylx- 
anthines or caffeine and food beverage with caffeine 
must be avoided for 12-24 hours if vasodilator stress 
test is anticipated.’ Before imaging, metal or other po- 
tential attenuators must be removed if they project on 
the imaging field so as to avoid attenuation artifacts. If 
the study is being done for primary diagnosis of CAD, 
certain cardiac medication such as nitroglycerine or 
B-blockers must be avoided to increase the sensitivity. 


Cardiac stressing 

Stress MPS assesses the physiological islands of 
coronary stenosis by inducing heterogeneity in coronary 
flow.’ Resting coronary flow is maintained until there is 
an approximately 9096 reduction of coronary arterial 
flow. However, the ability to maintain the maximum 
flow (termed coronary flow reserve) is impaired with 
approximately 50% coronary stenosis, An increase in 
coronary flow can be achieved by increased oxygen de- 
mand with exercise (treadmill or bicycle), B-adrenergic 
agonist (dobutamine) or by direct vasodilator (adenos- 
ine, dipyridamole). 


Treadmill exercise 

Graded exercise testing is preferred over pharmacologi- 
cal testing in patients able to exercise adequately because 
it provides an assessment of well-validated prognostic 
markers such as workload, ST segment depression, 
anginal symptoms, heart rate and blood pressure re- 
sponse, Maximum exercise results in a 3-4 fold increase 
in coronary blood flow secondary to (1) an increase 
in myocardial oxygen consumption due to increase in 
heart rate and contractility and (2) flow-mediated vaso- 
dilatation from the release of endothelial-derived factor 
from normal endothelial cell in response to stress from 
increased flow. The diagnostic accuracy of the exami- 
nation is dependent on the ability of the patient to ex- 
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ercise to induce maximum vasodilatation, a frequently 
used index, to determine if the patient has exercised 
adequately to attain his target heart rate (THR). THR 
is 85% of the predicted maximum heart rate (PMHR) 
where PMHR=(220-age) beat per minute. 


Pharmacological stress test 

Pharmacological vasodilatation with adenosine or di- 
pyridamole is indicated for patients who are unable 
to exercise or unable to increase their heart rate (rate- 
limiting médications) and patients with left bundle 
branch block (LBBB) or paced ventricular rhythm. 
Vasodilator stress with adenosine or dipyridamole cre- 
ates flow heterogeneity by causing a great increase in 
coronary blood flow in normal coronary arteries com- 
pared with coronary arteries with significant stenosis. 
Vasodilator stress is contraindicated in patients with 
significant reactive airway disease. Methylxanthines 
such as caffeine and theophylline competitively block 
adenosine receptors and must be avoided for 24 hours 
prior examination. 


Dobutamine stress test 

Dobutamine is a B-adrenergic agonist with both posi- 
tive chronotropic and inotropic effects resulting in 
coronary artery dilatation secondary to an increase in 
myocardial oxygen demand.5 Dobutamine is less potent 
than either exercise or a vasodilator for maximizing 
coronary blood flow (2-3-fold increase in the coronary 
flow) and may be associated with a lower sensitivity in 
the detection of CAD. It is primary used for patients 
with reactive airways disease and when adenosine or 
dipyridamole are contraindicated. Contraindications 
for dobutamine include acute coronary syndrome (re- 
cent MI or unstable anima), significant LV outflow 
obstruction eum cardiomypathy and severe 
aortic stenosis), arrhythmia (atrial tachycardia with 
uncontrolled ventricular response), complex ventricular 
ectopy, Wolff-Parkinson-White syndrome and severe 


hypertension. 


Radiopharmaceuticals 

In stress MPS, the injected radiopharmaceuticals are 
delivered to the myocardium in proportion to How. 
There is reduced tracer uptake in the regions with re- 
duced flow and incensed tracer uptake in the-region 
with increase blood flow. The currently used radiotrac- 
ers in MPS are 201Tl-chloride, 99mTc- sestamibi and 
99mTc- tetrofosmin. 201TIl-chloride: The uptake of 
201T1-chloride is primarily an active process involving 
the Na-K ATPase pump. The extraction efficiency of 
201TIl-chloride is 85%.’ In the physiological flow range, 
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uptake is proportional to flow rate; at higher flow rates 
the extraction efficiency decreases modestly. While the 
initial distribution of 201T1-chloride is proportional to 
flow, over the next several hours there is a net washout 
of activity from the heart, so that the late distribution 
of 201T1-chloride reflects the viable myocytes. It has 
a half-life of 72 hours and decays by electron capture. 
Characteristic X-rays (range 63-80 keV) produced 
during electron capture in addition to low-abundance 
135-167 keV Y-rays are imaged. 201Tl-chloride has 
relatively poor imaging characteristics. 

99mIc-labeled radionuclides (99mIc sestamibi and 
99mIc-tetrofosmin) are the most commonly used ra- 
diopharmaceuticals in MPS.* The extraction efficiency 
is approximately 65% in the physiological low range, 
the uptake is proportional to flow, and the deposition of 
the tracer does not increase linearly with flow, but rath- 
er tends to level off at higher flow rate. The distribution 
of 99mIc-related radionuclides remains relatively fixed 
over several hours. This allows imaging to be delayed 
up to several hours after injection, thereby facilitating 
the evaluation of patients presenting with acute chest 
pain. Hepatobiliary excretion of 99mIc may result in 
liver and/or gut activity obscuring the inferior wall of 
the LV. To immunize adjacent infradiaphragmatic ac- 
tivity imaging is delayed for at least 30 minutes after 
a stress injection and 60 minutes after a rest injection. 
The hepatobiliary excretion of 99mIc tetrofosmin is 
less compared to sestamibi and evaluation of the infe- 
rior wall is less problematic. 


Imaging protocols 

‘The traditional protocol of 201'Il-chloride involves 
stress imaging followed by redistribution imaging 3 or 
4 hours later and when necessarily delayed, imaging is 
obtained 24 hours later to evaluate fixed defects (mainly 
to assess the myocardium viability). The second 201TI- 
chloride protocol involves performance of the optional 
delayed images on the same day only following an in- 
jection of a small amount of 201TI-chloride in patients 
with-a fixed defect. The third 201T1-chloride protocol 
involves obtaining the 3 or 4-hour images only after 
injection of small does of 201TI-chloride, and delayed 
images at 24 hours is still performed when needed. 

For 99m]Ic agents there are four protocols. The 
original protocol involves two injections of the radio- 
pharmaceuticals on two different days. For patient con- 
venience the original protocol was modified to use a low 
dose and high dose on the same day starting with either 
rest and then stress (2nd protocol and most common- 
ly used, or stress then rest (3rd protocol). The fourth 
protocol is the so-called dual isotopes, in which 201TI- 
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chloride images is first performed following resting in- 
jection and 99m Tc radiopharmaceutical is then injected 
during stress? Any of these protocols has its propo- 
nents, which usually emphasizes the practical logistical 
consequences, as available scientific evidence has not es- 
tablished the clear superiority of any one of these pro- 
tocols.!° In patients with established CAD and severe 
LV dysfunction, only resting imaging may be acquired 
in order to demonstrate normal or near normal uptake 
of either 99mIc agents or 201T1-chloride and therefore 
myocardial viability. 


Interpretation of MPS 


Approach to interpretation 

The interpretation of MPS SPECT images should be 
performed in a systematic and consistent fashion to 
include: (1) evaluation of the raw images in cine mode 
to determine the presence of potential sources of im- 
age artifact and the distribution of extracardiac tracer 
activity; (2) proper alignment of the post-stress and 
rest images; (3) interpretation of images with respect to 
the location, size, severity and reversibility of perfusion 
defects as well as cardiac chamber sizes, and especially 
for Tl-201, presence or absence of increased pulmonary 
uptake; (4) incorporation of the results of quantitative 
perfusion analysis; (5) consideration of functional data 
obtained from the gated images; and (6) consideration 
of clinical factors that may influence the final interpre- 
tation of the study. All of these factors contribute to the 
production of a final clinical report." 


Normal MPS and variants 

Both rest and stress images must be evaluated carefully 
for any recognized artifacts before visual interpretation. 
In normal myocardial perfusion study, there is homoge- 
nous radiotracer distribution in both stress and rest im- 
ages (Figure 1). There is, however, slightly diminished 
activity in the apex accounted for by physiological api- 
cal thinning, which is usually localized to the apex and 
does not extend to the anterior wall. Normal thinning 
of the basal membranous septum and basal inferior wall 
causes perfusion defect in the corresponding segments. 
Focal increase activity in and at insertion of papillary 
muscle (about 2 and 6 oclock positions) may give a false 
impression of a defect adjacent to or between them; re- 
viewing these in long-axis images will demonstrate ho- 
mogenous normal distribution in these region. 


Normal appearance of attenuation correction MPS 
In general, image appearance following attenuation 
correction is superior with regard to contrast and res- 
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Figure 





1. Normal myocardial perfusion SPECT (MPS) in a 55-year-old man referred because of positive exercise stress test. Both 
stress and rest images demonstrate normal radiotracer distribution. A mild decreased uptake in basal inferior wall and septum is 
normal due to membranous septum (white arrows). The top two rows are short-axis (SAX) images of the left ventricle at stress and 


the second row the corresponding SAX Images at rest. The next two rows are vertical long-axis images (VLA) at stress and rest. The 
bottom two rows are horizontal long axis (HLA) at stress and rest. 
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e 2. Normal attenuation correction (AC) MPS in 62-year-old women was performed for risk assessment before vascular surgery. 
In the AC images the right ventricle is clearly visualized, not to be confused with right ventricular hypertrophy (white arrows). The 
normal apical thing is more severe in AC images, and sometimes appears as a true perfusion defect (red arrows). 
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olution.'*’ The right ventricle appears more prominent 
on corrected images but should not be confused with 
the presence of right ventricular hypertrophy (Figure 2). 
The septum intensity appears greater than the lateral 
wall. Also, the physiological apical thinning is more fre- 
quently present on attenuation-corrected images and 
might resemble a true perfusion defect. These findings 
may reflect a more accurate assessment of tracer distri- 
bution and improved perfusion images with attenuation 


correction. 


Abnormal MPS 

True myocardial perfusion defect should be described 
with reference to (1) the defect size or extent (small, me- 
dium and large), (2) severity of perfusion defect (mild, 
moderate,and severe), (3) extent of reversibility (revers- 
ible, irreversible or reverse redistribution) and (4) loca- 
tion (based on 17 segment model and coronary artery 
territory if possible). Initial interpretation is usually vi- 
sual (quantitative) analysis followed by semiquantitative 


and quantitative analysis. ^^ 


Visual Analysis 
The perfusion defect size may be quantitatively described 
as small, medium or large. Small defect represents less 
than 1096, medium 10-20% and large represents greater 
than or equal 2096 of the LV myocardium (Figures 3 
a,b,c). Alternatively, the defect size may be estimated as 
a fraction such as the apical half of the anterior wall. The 
defect severity is expressed visually as mild, moderate or 
severe. A mild defect is identified by a decrease count 
compared to the adjacent wall with preserved thickness, 
moderate defect demonstrate wall thinning and severe 
defect appears similar to background activity (Figure 4). 
The degree of reversibility of a perfusion defect is 
identified on post-stress images as an area of decreased 
radiopharmaceutical activity that improves or disap- 
pears on rest or redistribution images. Non-reversible 
defect (fixed) shows no significant changes in activity 
between post-stress or rest images. Severe fixed defect 
most likely represents scarring or fibrosis from prior MI, 
but a mild or moderate fixed defect may indicate hiber- 
nating myocardium or prior nontransmural MI. Reverse 
redistribution has been reported after myocardial in- 
farction especially after revascularization or thrombo- 
lytic therapy. Some postulate that a regional hyperemic 
response to exercise may mask hypoperfusion in this 
region. Location of the perfusion defect can be charac- 
terized as they are located to specific myocardial wall's 
segment based on 17-segment model. Standardization 


of segment nomenclature is highly recommended.” 
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Figure 3a. The size or extent of the myocardial perfusion in three different patients. 
Selected short-axis images (SAX) at stress and rest. Small size (less than 10% of the LV 
myocardium) reversible anterolateral wall perfusion defect (arrows) 
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Figure 3b. The size or extent of the myocardial perfusion in three different patients. 
Selected short-axis images (SAX) at stress and rest. Medium size (less than 20% of the 
LV myocardium) reversible perfusion defect involving inferior and inferolateral (arrows) 








Rest SAX 
Figure 3c. The size or extent of the myocardial perfusion in three different patients. 


Selected short-axis images (SAX) at stress and rest. Large sized (more than 20%) of the 
LV myocardium involving almost entire LAD distribution (arrows). 
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Figure 4. The severity of the perfusion defect in 71-year-old male with typical anginal 
pain. The perfusion defect in the apical lateral wall is mild (white arrow), moderate in 

the mid lateral wall (red arrow) and severe in the basal lateral wall (yellow arrow). For 
details please refer to the text. 
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Semiquantitative and Quantitative Analysis 

After visual interpretation of MPS, it is recommended 
that physicians also apply semiquantitative and quantita- 
tive analysis. One of the most frequently used approaches 
is 17 to 20 myocardial segments. Scoring is based on di- 
viding the short-axis slices (apical, mid and basal) to rep- 
resent the entire LV into small regions plus an additional 
apical segment. A five-point scoring per myocardial seg- 
ment allows for the calculation of a summed score, which 
can be used to represents global indices of myocardial per- 
fusion.'® Quantitative perfusion is usually performed with 
polar maps or a bulls eye to display the processed data and 
compare it with pooled data based on gender-matched 
controls. A difference of more than 2.5 standard devia- 


tions bellow the mean is usually considered abnormal." 


Stress SAX (Prone) 


Figure 5. A 50-year-old male with atypical chest pain. The stress SAX images show 
mild inferior wall perfusion defect (white arrows) that nearly normalized on rest images. 
Stress-prone imaging shows normal perfusion along the inferior wall (red arrows), this 
finding is consistent with attenuation artifact by subdiaphragmatic tissue. 
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Figure 6. Shifting breast attenuation in 60-year-old women came with chest pain, 
the MPS was performed with dipyridmale because patient could not exercise owing 
to severe arthritis. Stress NAC images show anterior wall perfusion defect (red 
arrows) with normalization at rest. In the AC images (lower row) the perfusion defect 
disappears. Based on this finding the study was interpreted as normal with breast 
attenuation on NAC images. 
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Gated MPS 
MPS can be gated to the patient's EKG to obtain eight 
or 16 sets of tomographic data spanning the RR in- 


8.19 


terval.'*!” The key component in a functional analysis 
software program is the algorithm used to find the en- 
docardium and epicardial sufaces of the LV. The surface 
detection algorithm has to be robust in defining the LV 
surface even in the presence of large and severe perfu- 
sion abnormalities; abnormalities that provide little, if 
any, information to locate the myocardial wall. Gated 
MPS is helpful in many clinical situations and includes 
identification of suspected artifacts, risk stratification 
of patients with known or suspected CAD, myocardial 
viability, distinguish ischemic from non-ischemic car- 
diomyopathy and enhanced detection of multivessels 


disease. 


Common MPS Artifacts and Pitfalls 

Several artifacts and pitfalls can affect MPS and limit its 
clinical utility and accuracy.” By anticipating and recog- 
nizing such artifacts, the nuclear medicine technologist 
and interpreting physicians can increase test specificity 
and avoid unnecessary additional tests. These artifacts 
may be related to the patient, the patient's heart, nuclear 
medicine equipment or the action of the nuclear medi- 
cine technologist. However, there is a considerable over- 
lap among these factors. Some problems related to the 
heart such as balanced ischemia or left bundle branch 
block (LBBB) are better considered as imaging pitfalls 
because they are not related to limitations of the tech- 


nique itself. 
Artifacts Related to the Patients 


Motion artifact 

It is virtually impossible to correct for horizontal mo- 
tion, and it is necessary to repeat the acquisition. 
Vertical movement and upward creep can be assessed 
by viewing a cineloop display of the acquired projection 
images with a cursor placed at the upper edge of the 
LV.'??! In some instances it is possible to correct motion 


artifact by using correction algorithm. 


Soft-tissue attenuation 

Excessive subdiaphragmatic activity adjacent to the 
heart can interfere with evaluation of the perfusion of 
the inferior wall by decreasing the activity in the adja- 
cent myocardium or by increasing activity in the infe- 
rior wall as result of scatter and volume averaging.” To 
overcome the subdiaphragmatic activity one must con- 
sider prone imaging (Figure 5), gated images for thick- 
ening (helpful only in fixed defect) and attenuation cor- 
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rection. Breast attenuation results in a perfusion defect 
along the anterior wall or anteroseptal wall, typically in 
women.” A fixed defect along the anterior wall with 
normal motion and thickening on gated images does 
favor attenuation artifact. Shifting breast attenuation 
is difficult to recognize with gated images (Figure 6). 
Reviewing attenuation correction images, gated images 
and cine images are very important in suspect breast at- 
tenuation. 

There are several factors related to the patient that 
may cause an artifact and impede the quality of the 
study and final interpretation. Poor patient preparation 
such as recent heavy meals causes intense uptake in the 
adjacent gut and inferior wall attenuation. Inadequate 
exercise and cardiac arrhythmia are potential source of 
image artifacts. 


Pitfalls Related to the Heart 

LBBB produces a septal defect that can mimic ischemia 
or infarction.” Examining the ECG for LBBB and re- 
viewing gated study for paradoxical septal motion are 
clues for LBBB-induced artifacts. A stress vasodilator 
test may minimize the occurrence of abnormal septal 
perfusion, but does not eliminate it entirely. In some pa- 
tients abnormal MPS cannot be excluded and other im- 
aging techniques must be considered to role out CAD. 
From our experience we found that cardiac-computed 
coronary angiography is an excellent alternative test in 
patients with LBBB. 

In hypertrophic cardiomyopathy, asymmetrical sep- 
tal thickness may create false widespread perfusion de- 
fect because of normalization to the hottest pixel in the 
septum.” In balanced ischemia, MPS can only measure 
relative perfusion, not absolute quantification. If there 
is decreased perfusion to all walls, the perfusion abnor- 
malities may not be recognized. The clues for possible 
balanced ischemia include decreased post-stress EF and 
new regional wall motion abnormalities compared to 
rest scan, abnormal TID and abnormal increased lung 


uptake with TL-201. 


Artifact Related to Nuclear Medicine Equipment 

Flood field nonuniformity may be secondary to a de- 
fect in the photomultiplier tube, damage in collimator 
or faulty camera electronics.^ To detect such abnor- 
malities a daily intrinsic and weekly extrinsic flood field 
should be obtained. SPECT acquisition using a cam- 
era with one or more source of nonuniformity typically 
produces ring artifact. A ring artifact may crate a false 
myocardial ischemia.Other sources of instrumentation 
artifacts include errors in center rotation, camera head 
tilt and increased detector-to-patient distance. Both 
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technologists and physicians should be familiar with 
these potential artifacts and be able to detect and cor- 
rect them. 


Clinical Applications of MPS 


Diagnosis of CAD 
The excellent accuracy in detection of coronary artery 
disease (CAD) in patients with undiagnosed chest 
pain and no known CAD with MPS has been estab- 
lished in a number of large studies.” The sensitivity 
was 87% in meta-analysis of 33 studies with specificity 
somewhat lower than 73%. The normalcy rate in this 
meta-analysis was 91%. The normalcy rate is defined as 
the percent of patients with less than 5% pretest likeli- 
hood of CAD who have normal MPS studies, but who 
do not have cardiac catheterization. This variable elimi- 
nates the referral bias of having predominately patients 
with abnormal scans (e.g. false positives) being referred 
for coronary angiography. 
Indications for MPS for detection of CAD: 
* Intermediate pretest probability of CAD 
* Abnormal resting EKG: non-specific ST-T 
changes, left ventricular hypertrophy and conduc- 
tion abnormalities 
* Non-diagnostic treadmill stress test; inability to 
reach 85% of PMHR or patients on digoxin. 


Clinical Role in Prognosis and Risk Stratification 


Patients with known or suspect CAD 

Normal MPS in patients with suspected CAD indi- 
cates a low-risk group with less than 196 cardiovascular 
death or non-fatal myocardial infarction per year.” On 
the other hand, patients with high-risk scintigraphic 
findings have a higher incidence of multivessel disease. 
High-risk scintigraphic findings include multiple isch- 
emic perfusion defects in more than one coronary ar- 
tery territory, low LV ejection (LVEF) of less than 4096, 
and increased end-diastolic and end-systolic volumes 
and increased lung uptake with TL 201 (Figure 7). 
Transient ischemic dilatation from rest to stress result- 
ing from subendocardial hypoperfusion at stress causes 
an apparent increase in LV cavity at stress. This has 


been reported with high-risk scan.?? 


Risk stratification following myocardial infarction 

Post-MI MPS can identify myocardial ischemia, vi- 
able myocardium and IVEF. Post-MI MPS with sub- 
maximum exercise or vasodilators stress test stratifies 
patient into low, intermediate and high risk." Patient 
identified as low-risk scan can be considered for early 
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Figure 7. High-risk MPS in 63-years-old referred for cardiac risk stratification before vascular surgery. The stress images show 
extensive ischemia in the anterior (white arrows), lateral wall (red arrow) and inferior wall (yellow arrow). The gated images (not 
shown) demonstrate dilated LV with severe LV dysfunction, LV EF 24%. 


discharge, whereas those at higher risk scan can be re- 
ferred for early coronary angiography and possible in- 


tervention. ” 


Pre-operative risk stratification 
Stress MPS can be used to evaluate cardiac status be- 


33 


fore non-cardiac surgical procedures. Patients under- 
going vascular surgery including repair of abdominal 
aortic aneurysm have a high prevalence of CAD and 
at an increased risk for perioperative cardiac complica- 
tion. Normal MPS or a small fixed defect confirms a 
low risk for adverse cardiac events. Patients with sig- 
nificant reversible stress-induced ischemia should be 


considered for coronary angiography. 


Assessment of Therapeutic Intervention 

After coronary bypass grafting, 10% to 20% of venous 
graft was occluded by 1 year and up to 50% graft oc- 
cluded by 10 years. Stress MPS is superior to both clin- 
ical findings and stress ECG in predicting graft paten- 
cy." Reversible perfusion abnormalities not identified 
on preoperative study suggest progression of disease in 
the native vessel, whereas a new fixed defect may indi- 
cate perioperative myocardial injuries. Although many 
patients have stress MPS prior to revascularization, 
this imaging is not routinely performed after coronary 
bypass surgery and is, according to guidelines, only in- 
dicated when symptoms reoccurs. 

A percutaneous coronary intervention (PCI) is as- 
sociated with a 3096 to 4096 restenosis by 6 months 
after the procedure.” The optimal timing for imaging 
after PCI remains unclear. There is a high incidence of 
false positive after PCI most likely due to post-trau- 
matic changes at the site of coronary dilation seen after 
PCI (including elastic recoil, spasm, internal hemor- 
rhage and intraluminal debris). At approximately 4 
weeks after PCI a good correlation has been demon- 
strated between stress-induced myocardial perfusion 


abnormalities and the presence or obscene [absence] 


of restenosis, independent of symptoms. MPS is per- 
formed in patients who develop symptoms after PCI to 
exclude restenosis or at 6 months in asymptomatic pa- 
tients. MPS imaging allows determination of whether 
clinical ischemia is caused by restenosis at the site of 
angioplasty or by progression of disease in other coro- 
nary artery segments. 

Monitoring medical therapy has been proved by 
several MPS imaging studies. Some investigators have 
recommended holding anti-anginal therapy prior to 
stress MPS imaging. Patient symptoms have proved 
to be unreliable for guiding management of patients 
with established CAD. MPS is a useful tool for op- 
timizing medical management and may even lead to 
improvement in long-term outcome.” Several stud- 
ies in which MPS was performed to monitor medical 
therapy include nitroglycerine, lipid lowering therapy 


and B-adrenergic receptors blockade. 


Myocardial Viability Determination 

MPS that shows a fixed perfusion defect could rep- 
resent myocardial scarring or a viable non-functional 
hibernating myocardium." Hibernating myocardium 
is the result of severe coronary artery stenosis pro- 
ducing chronic hypoperfusion and resting ischemia. 
Typical segment of hibernating myocardium demon- 
strate diminished contractility even on resting images. 
Stunned myocardium is a more acute and temporary 
state that results from acute ischemia and reperfusion 
injury secondary to an acute coronary occlusion that 
has reopened spontaneously or by thrombolytic thera- 
py. Distinguishing hibernating myocardium form myo- 
cardial scarring is crucial in patient management.38 
Revascularization of an area of myocardial scarring 
provides no potential for improving cardiac function 
and is associated with higher morbidity. However, 
revascularization of hibernating myocardium is as- 
sociated with improves cardiac function, heart failure 


symptoms and overall survival. 
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201Tl-chloride assesses not only perfusion but also 
myocytes cell membrane integrity. 201T1-chloride im- 
aging using the rest and stress protocol had a sensitivity 
of 8696 and a specificity of 5996 in predicting functional 
recovery following revascularization. The relatively low 
specificity may reflect the criteria use classifying viabil- 
ity as for protocol for data acquisition. 201T1-chloride 
redistribution pattern at 24 hours is more predictive 
for tissue recovery than 3-4 hours. As the quality 
of 24 hours is poór as a result of low counts, a new 
method for viability was sought in patients with fixed 
defect or redistribution images immediately following 
acquisition of delayed images, and additional dose of 
201Tl-chloride reinjection imaging has much greater 
concordance with fluorine-18- (FDG) PET imaging 
than does conventional 201T1-chloride redistribution. 

The role of 99Tc sestamibi and tetrofosmin for the 
detection of viable myocardium has been a matter of 
debate, since several studies observed underestimation 
of viable myocardium as compared to other imaging 
modalities, whereas others reported excellent agree- 
ment between 99mIC agents and other imaging mo- 
dalities. To improve the detection of viability with TC- 
labeled agents, several modifications of the imaging 
protocol have been proposed. Modified protocols with 
TC-related agents include stress redistribution-rein- 
jection, quantitative analysis of the tracer in the fixed 
defect, and administration of dobutamine or nitroglyc- 
erin. Gated SPECT provides a strong functional data, 
fixed defect or resting perfusion defect with normal 
wall motion or thickness on gated images consistent 
with viable myocardium.” 


Reporting of MPS Scan Result 

The report should contain the patient age, gender, 
height, weight and body surface area. These data may 
directly affect the image result and final interpreta- 
tion." Study-related information should be clearly 
known to help the interpreting physician focus on 
the clinical question. Imaging protocols should be 
specified, including the radiopharmaceuticals, dose 
and imaging protocol. Information about attenuation 
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correction, whether it was performed or not, must be 
reported. The quality of the study, whether optimum 
or suboptimum, must be included. A suboptimumal 
study may affect the accuracy of the study, and a re- 
peat study or other alternative diagnostic test must be 
considered. . 

Certain ECG findings that might have a direct effect 
on the study interpretation should be included, such as 
the presence of LBBB and resting ECG abnormalities. 
‘Type of stress (Bruce, modified Bruce, etc.) should be 
identified and the reason why pharmacological stress 
was performed instead of exercise test. The reason for 
test termination and symptoms experienced during the 
test are integral components of stress reporting. A com- 
bined report for both exercise and the pharmacologi- 
cal stress test and perfusion results is recommended. 
Adequacy of stress test should be noted. The perfusion 
defect should be described in terms of extent (small, 
medium and large), severity (mild, moderate and se- 
vere), location based on 17 segments and reversibility 
(reversible, fixed or mixed). Results of function should 
be identified as normal, hyperdynamic, or with mild, 
moderate and severe systolic dysfunction. Regional 
wall motion abnormalities should be also noted based 
on a 17-segment model for localization. The quantita- 
tive left ventricular function should be included. 

‘The final interpretation of the scan should identify 
the readers impression as to whether the scan is normal 
or abnormal. Other terms such as possible, probably 
and equivocal should be avoided as much as possible. 
The likelihood of CAD must be reported based on the 
prescan probability of CAD and post-test probability 
of CAD. The final impression must address the refer- 
ring physician’s clinical question. 

In conclusion, this article has demonstrated the ba- 
sics of myocardial perfusion scinitigraphy techniques, 
current clinical applications, a systematic approach for 
interpretation and reporting. Understanding and fa- 
miliarity of these aspects are important for optimum 
and efficient utilization of the test. This will ensure 
MPS will retain its essential role in the management of 
patients with cardiovascular disease. 
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he definitions of child protection and child mal- 

treatment prevention are often misused, confus- 

ing or used interchangeably. Child protection as 
defined by the World Health Organization (WHO), are 
measures taken after child maltreatment has occurred, 
such as support and care for the traumatized child, while 
child maltreatment prevention refers to measures taken to 
prevent child maltreatment before it occurs by addressing 
the underlying causes, risks and protective factors, such 
as teaching positive parenting skills to pregnant first-time 
mothers.! 

During the last decade, child abuse and neglect (CAN) 
have became more recognized in Saudi Arabia. Now that 
there is widespread knowledge about the occurrence of 
CAN, the future stands in not shifting the approach from 
a reactive one (child maltreatment protection) to a more 
proactive one (child maltreatment prevention). It is sim- 
ply not enough to continue to respond to CAN after it 
occurs, but there is a need to tackle the problem from the 
root. In justifying this shift, many factors need to be taken 
into consideration. This paper will briefly discuss the his- 
tory of child abuse and neglect in Saudi Arabia, followed 
by the current shift from protection to prevention, use of 
evidence-based approaches to prevention, lessons learned 
and future recommendations. 
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Child Abuse and Neglect in Saudi Arabia: Historical 
Perspective 


Before 1990: 

Child abuse and neglect (CAN) have been recognized 
in the Arabian Peninsula for centuries. Ancient Arabic 
scripts and anecdotes have described various forms of 
maltreatment that were socially acceptable, such as fe- 
male infanticide. The rapid and widespread expansion 
of Islam in the region in the 7th century marked a land- 
mark advancement in CAN prevention. The strictly 
obeyed Islamic guidelines clearly prohibited CAN and 
advised compassionate treatment instead.” That led to 
the disappearance of infanticide cases and made chil- 
dren more valued not only to their families but to their 
communities as well. However, data on CAN after- 
wards was insufficient, and it is very likely that other 
forms of CAN were present and under-recognized. 


1990-2002: 

The first reported case of CAN in Saudi Arabia oc- 
curred in 1990. This was followed by a few case reports 
and review articles published during the 1990s.*^ 
However, despite CAN recognition and ratification of 


the Convention on the Rights of the Child (CRC) in 
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Figure 1. Distribution and number of hospital-based child protection teams (CPTs) in the 
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1996,'^ organized services for CAN victims did not 
exist throughout that decade. The support victims re- 
ceived was based on the individual efforts of dedicated 
child-advocate pediatricians." It is most probable that 
CAN was dismissed by healthcare professionals as a 
rare problem affecting only a small number of children 
and viewed as a family matter that required social in- 
tervention rather than a multidisciplinary approach. 


2000-2005: 

In 2002 the World Health Organization (WHO) rec- 
ognized CAN as a global problem, manifested in dif- 
ferent forms and deeply rooted in cultures. In Saudi 
Arabia it was not until 2004 that the local media made 
public a series of serious or fatal CAN cases uncovering 
the reality that such happenings exist in the conserva- 
tive community of Saudi Arabia. This was considered 
a major turning point and consequently, governmental 
and non-governmental agencies specializing in child 
abuse prevention and the treatment of abused children 
were established. 

Among the many positive programs and initiatives 
developed in the country in 2004-2005 was the forma- 
tion of the General Directorate for Social Protection 
under the Ministry of Social Affairs to run 17 provin- 
cial Social Protection Committees. These committees 
are multidisciplinary, and their main undertaking is to 
serve victims of domestic abuse, both women and chil- 
dren. Furthermore, the Human Rights Commission 
(HRC) and the National Society for Human Rights 
(NSHR) were established in the same period. Among 
the strategies implemented as part of the conferring of 


human rights in the country were child protection and 
the prevention of CAN." In addition, the National 
Family Safety Program (NFSP) was founded by a de- 
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13 provinces of Saudi Arabia. 
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Table 1. Distribution of child protection teams in the 13 
provinces of Saudi Arabia and the total number of professionals 
in each team. 





Riyadh / 43 
Makkah 9 63 
Eastern 8 40 
Madinah 2 10 
Asir 3 17 
Qasim 1 5 
Hail 1 4 
Aljouf 2 11 
Northern Borders 1 5 
Tabuk 2 9 
Albaha 1 4 
Jazan 1 4 
Najran 1 5 
Total E 39 k 220 





CPT: Child Protection Teams 


cree of the King in November 2005. The NFSP is a 
quasi-governmental agency dedicated to the preven- 
tion of child abuse and neglect as well as domestic 
violence.” This period in the history of CAN in Saudi 
Arabia was not marked with public recognition only, 
but also with the initiation of child protection services. 


2005-current: 
In 2008, the Saudi National Health Council (NHC) 
approved the hospital-based child protection teams 
(CPTs) project proposed by the NFSP and since then, 
39 CP Ts have been founded in major hospitals across 
the 13 provinces of Saudi Arabia. The population den- 
sities and geographical breadth of these provinces were 
taken into account in the establishment of these cen- 
ters to enable better service coverage (Figure 1). The 
CPTs function under the jurisdiction of the National 
Health Council, and the NFSP supervises the func- 
tion of CPTs in addition to providing free training 
programs and consultations to all CPT members.” 
Each CPT is composed of a core multidisciplinary 
team (pediatricians, social workers, psychologists) in 
addition to ad hoc members (surgeons, legal service 
providers, nurses, and others) (Table 1). 

In Saudi Arabia a number of fatal cases brought 
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the issue of CAN to the forefront in a compelling way. 
This provided the opportunity for a core group of pe- 
diatricians who advocated child protection, to develop 
a plan of action and present it to the government. The 
government, in turn, demonstrated the will to address 
the issue, which led to the majority of programs being 
directed towards child protection in response to the 
demand. As a result, the outcomes of the last decade, 
2000-2010, were notable for child protection services, 
but with little emphasis on child maltrearment pre- 
vention programs. However, CAN prevention is cur- 
rently poised to become a global health care priority 


with emphasis on evidence-based interventions and 


programs. 


CAN Prevention Readiness Elements 

A child protection system is currently being estab- 
lished in Saudi Arabia; in moving forward towards 
child maltreatment prevention, a few issues need to 
be tackled. Appropriate scientific assessments of the 
problem using an evidence-based public healthcare 
approach are necessary, which will aid professionals, 
leaders and decision makers in selecting prevention 
programs. These programs should be appropriate for 
the cultural context of Saudi Arabia with consider- 
ation of the human and financial resources available. 
Nevertheless, evidence-based interventions and pro- 
grams alone may not be sufficient to prevent child mal- 
treatment, and other conditions must be met. These 
conditions are often referred to as child maltreatment 
prevention "readiness"; or the country's willingness to 
support prevention, which should exist in order for a 
prevention program to thrive.’ These conditions and 
elements can be summarized in 5 main dimensions 
required for implementation of a prevention program 
in any given country. These dimensions include the 
following: (1) the political and public will to address 
the problem; (2) adequate legislations, mandates and 
policies; (3) institutional links and intersectoral col- 
laborations; (4) data collection tools; and (5) CAN 
awareness and capacity-building, which includes en- 
hancement of financial and technical capacity and 
human resources. All these conditions are necessary 
to implement a large-scale evidence-based child mal- 
treatment prevention program at the national, sub- 
national (provincial) and local community levels. The 
last decade was characterized by the development of 
the above readiness dimensions that paved the way for 
implementation large-scale child maltreatment pre- 
vention programs in the coming decades. The stages 
of advancement each dimension has reached in Saudi 
Arabia vary and will be briefly discussed. 
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Political And Public Will 

The political leadership position toward CAN was 
clear: in addition to the foundation of the various 
agencies contributing to child maltreatment protection 
and prevention efforts, generous financial resources 
have been allocated to these agencies. to undertake 
their functions. One of the most important political 
movements in the history of CAN manifested in 2008, 
when the government cabinet of ministers issued a 
resolution addressing the growing concern of domes- 
tic violence and set strategic prevention and protection 
guidelines. These included establishing more social 
protection committees, promoting violence prevention 
through awareness and media campaigns, training of 
professionals, and implementing a national strategy on 
domestic violence and allocating funds for it.” On the 
other hand, the public was already primed through the 
media and concerned about the issue and calling for 
action. Meanwhile, child advocates and advocacy agen- 
cies were aiming for an effective intersectoral multidis- 
ciplinary mechanism for recognition, management and 
prevention. 


Child Protection Legislations And Mandates 

To date there are no specific criminal laws addressing 
CAN in Saudi Arabia. Cases of significant physical 
or sexual assaults are referred to law enforcement of- 
ficials for investigation, and only serious criminal cas- 
es are prosecuted in court based on General Criminal 
Bylaw.” In the past 3 years, three death sentences were 
given for manslaughter in fatal CAN cases. The Saudi 
‘Shura’ Council (legislative parliament) is currently re- 
viewing drafts for two bylaws addressing the issue of 
CAN. The first is the “Child Rights and Protection 
Act,” which aims to enact laws protecting child rights 
in Saudi Arabia with an emphasis on child protec- 
tion against abuse and neglect in accordance with the 
Convention on the Rights of the Child (CRC). The 
“Social Protection Act,” the other law, is more general 
and aims to establish multidisciplinary policies and 
procedures for management of domestic violence (in- 
cluding CAN) cases. The two bylaws are expected to 
be another major turning point in national child pro- 
tection efforts and CAN prevention in Saudi Arabia. 


Mandatory reporting: 

Currently, only healthcare professionals are man- 
dated to report all suspected cases of CAN. The law 
of mandatory reporting of CAN cases for healthcare 
professionals was endoresed in 2008 by the Minister 
of Health and a corresponding notification was issued 
to all hospitals in Saudi Arabia. The law protects the 
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Figure 2. National Family Safety Registry (NFSR) Web page. 
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identity of the reporter and preserves the confidential- 
ity of information. Failure to report a CAN case sub- 
jects professional to penalties, including fine or work 
suspension or both, according to the Saudi Health 
Practice Bylaw.'*™ To date, all other professionals who 
work with or for children, including educators, law en- 
forcement officials and social workers, either do not 
have specific policies for mandating reporting of any 
CAN case in their sectors; or if such policies exist, they 
lack details of reporting mechanisms. 


Institutional Link And Intersectoral Collaborations 
According to the hospital-based child protection sys- 
tem and bylaws, any suspected CAN case is referred to 
the nearest CPT, where urgent multidisciplinary evalu- 
ation and service is provided.” Subsequently, substanti- 
ated cases are referred to one of the 17 corresponding 
provincial Social Protection Committees. Each of these 
committees functions under the Ministry of Social 
Affairs and is composed of provincial representatives of 
social affairs, health, justice and education directorates, 
in addition to delegates of prosecution and law enforce- 
ment departments. These committees, which are spread 
across the country, are responsible for providing acute 
and long-term services, counseling, home visitations 
and rehabilitation for victims and offenders. 


National CAN Data Collection Tools 

In 2009, health care professionals were mandated to 
report all substantiated cases to the National Family 
Safety Registry (NFSR) administration located in 
King Faisal Specialist Hospital and Research Center 
(KFSHRC). This web-based registry enables trained 
CPT members from all 13 provinces to register any 
confirmed CAN case to determine prevalence, demo- 
graphics and recurrence of CAN, in addition to provid- 
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ing short-term services (Figure 2).^ The NESR admin- 
istration is expected to publish the first annual report in 
the year 2011. 

One of the largest projects for the year 2010 was es- 
tablishing a Child Helpline in Saudi Arabia. The (116- 
111) number provides an easy access and confidential 
outreach service for children around the country.” In 
addition to direct service provision, data collected from 
Child Helpline is expected to provide more informa- 
tion about lighter forms of maltreatment, which are 
usually undetected, these cases do not reach the CPT 
like more severe cases.” 


Current CAN Statistics and Research 

Reports of CAN prevalence, patterns and demo- 
graphics based on CPT'S experiences, were published 
recently.'*’* In the report from King Abdul-Aziz 
Medical City, National Guard Health Affairs in Riyadh 
(KAMC-R), of the 180 cases reviewed from the refer- 
rals to the CPT from 2000 to 2008, 70.7% were sub- 
stantiated and 46.6% of these were referred for legal 
action. The reporting rate showed a 10-fold increase 
during the period in question, compared to earlier years 
marks a significant change in the awareness and attitude 
of the public and healthcare professionals towards the 
problem. The mean age of victims was 5 years, even- 
ly represented by males and females. Physical abuse 
(48.996) and neglect (32.396) were the most common 
forms of maltreatment, and parents were the perpe- 
trators in 48.9% of the cases. The overall fatality rate 
during that period was 8,390.15 However, these data 
represent the findings of only one center and cannot be 
generalized to define the rate of child abuse victimiza- 
tion in Saudi Arabia. Nevertheless, they do provide pre- 
liminary understanding of the most common forms of 
abuse in the Kingdom. More general data will be pub- 
lished in the first National Report on CAN in Saudi 
Arabia, which is expected to be released by the NFSR 
in 2011 and will offer more informative statistics. In ad- 
dition, such reports will offer data that will assist pro- 
fessionals, advocates, as well as policy makers in design- 
ing future maltreatment prevention strategies. 

As for research, Saudi Arabia is investing more to 
partake epidemiological studies to identify risk fac- 
tors and the consequences of child maltreatment. It is 
of utmost importance for the initiation of prevention 
programs. Various research studies and projects are 
ongoing, including a national surveillance study that is 
currently in progress to determine the impact of adverse 
childhood experiences on adult health status (ACE 
study).? The aim of this study is to show links between 
negative childhood experiences and health complica- 
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tions or disease later in life—long-term health conse- 
quences. Another research is The Child Maltreatment 
Prevention Readiness Study, which measures the coun- 
try's readiness to adopt prevention strategies. This study 
is proving to be very helpful in assessing and under- 
standing the stance of many figures of authority and 
their influence on CAN. Both projects are conducted in 
collaboration with the Injury Prevention Department in 
World Health Organization (WHO). Another research 
project under way is The International Child Abuse 
Screening Tools (ICAST) series of studies developed by 
International Society for Prevention of Child Abuse and 
Neglect (ISPCAN) and UNICEE which are expected 
to take place during 2010-2012. These studies will shed 
light on the characteristics of CAN in Saudi Arabia, 
which will enable professionals to implement their pre- 
vention programs on the basis of scientific evidence. 


CAN Awareness and Capacity Building 
Pediatricians and child rights advocates have conducted 
various awareness campaigns in Saudi Arabia primar- 
ily focusing on preventing maltreatment. Initially these 
campaigns were aimed at professionals working with 
children (e.g., teachers, health care workers, social work- 
ers, policemen). These campaigns coincided with a se- 
ries of conferences, symposia and training courses on 
CAN recognition organized by the involved sectors. 
Afterwards, the public was approached through different 
media channels, such as television and radio broadcasts, 
videotaped television messages, newspaper columns and 
forums, internet websites and discussion groups, exhibi- 
tions in recreational centers and fund-raising events. 
Various means were initiated in an attempt to build 
momentum and human resources specialized in deal- 
ing with CAN in Sandi Arabia. Members of CPTs 
received training on multidisciplinary approaches to 
CAN diagnosis and management in addition to special 
training for medical professionals on CAN recognition 
and management. Both of these training programs were 
designed and conducted as a joint effort between the 
International Society for Prevention of Child Abuse 
and Neglect (ISPCAN) and the NFSP as an outcome 
of the partnership established between these two in- 
stitutions to enhance CAN prevention efforts in the 
country*? Furthermore, the National Family Safety 
Program (INFSP) has initiated many training programs 
on effectively dealing with CAN directed toward other 
professionals such as social workers, educators and law 
enforcement personnel, and to date more than 400 pro- 
fessionals in different disciplines have received certified 
Reflecting on these five readiness dimensions in 
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Saudi Arabia, it is evident that some readiness dimen- 
sions are better developed than others. Due to the im- 
portance of CAN prevention to the well being of chil- 
dren, Saudi Arabia should start investing in CAN pre- 
vention programs alongside the child protection efforts 
that began during the last decade. Child protection and 
child prevention should go parallel in the next decade 
with more emphasis on evidence-based child maltreat- 


ment prevention programs. 


CAN Prevention Readiness: Challenges and Lessons 
Learned 
Although the prevention readiness dimensions are in 
the process of being developed in Saudi Arabia, many 
challenges will be faced while moving towards CAN 
prevention. These include the enhancement of the mul- 
tidisciplinary approach to CAN cases and the institu- 
tional links between the different related agencies. These 
agencies are not strongly connected, and their approach- 
es are subject to their institutional policies. Another 
challenge is retaining professionals working in CPTs 
and preventing burn-out. The majority of these profes- 
sionals joined the teams to fulfill their passion to serve 
victimized children, but a high turnover rate in these 
teams was noted within the first year of establishment 
of CPTs. The most likely reason was the inability of the 
professional to meet the demands of the CAN cases or 
to overcome the psychological trauma resulting from 
dealing with cases of that nature. Moral and financial 
incentives in addition to debriefing sessions might help 
resolve this challenge in the future. Subsequent to the 
challenge in retaining human resources, current efforts 
and resources expended on professionals’ capacity build- 
ing and continuous training may not be efficient at this 
stage and need further evaluation. Most importantly, the 
legislations, mandates and policies pertaining to CAN 
are expected to be passed by the cabinet soon; however, 
the major challenge will be in the implementation phase. 
In the future, the national child maltreatment pre- 
vention strategy for Saudi Arabia will be evidence-based 
in accordance with the recommendations of the United 
Nations’ independent expert study on violence against 
children, as well as the result of the child maltreat- 
ment prevention readiness study mentioned above. The 
strategic plan shall focus on (1) promoting prevention 
of CAN and implementation of the Convention on the 
Rights of the Child (CRC) article 19 through awareness 
campaigns in schools and in media, (2) enhancing the 
quality of social and legal support provided to CAN 
victims in addition to health services, (3) augment- 
ing current data-collection systems, (4) conducting 
further research to determine the impact of CAN on 


640 


the community and evaluation of prevention measures, 
(5) assisting legislators in drafting CAN-related laws 
for various sectors, (6) establishing further partner- 
ships with regional and international child protection 
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Right hepatic arterial pseudoaneurysm 
with hemobilia following minilaparotomy 


cholecystectomy: A rare complication 
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Hepatic arterial pseudoaneurysm with hemobilia occurs less frequently as a complication of minilapa- 
rotomy cholecystectomy than laparoscopic cholecystectomy; however, given its severe nature, it needs to 
be managed promptly. This report presents a case of right hepatic artery pseudoaneurysm with hemobilia 
in a 36-year-old woman who underwent minilaparotomy cholecystectomy 5 weeks earlier. Angiography 


with embolization was carried out as definitive treatment. 


inilaparotomy cholecystectomy (MC) is a 

viable alternative to laparoscopic cholecys- 

tectomy (LC), especially in patients who 
cannot tolerate laparoscopic procedures and in areas 
where cost containment is critical." Most published 
research has focused on the higher risk of vascular and 
biliary injuries in LC. However, surgeons are likely to 
ignore the potential of severe vascular complications 
resulting from MC. 

In this report, we present an unusual, life-threaten- 
ing case of MC complicated by hepatic artery pseudoa- 
neurysm (HAP) and hemobilia. This uncommon com- 
bination of anomalies has been only reported rarely. 
The primary objective of this case report is to increase 
awareness regarding pseudoaneurysm of the hepatic 
artery secondary to MC, which presents as near fatal 
hemobilia. 


CASE 


A 36-year-old woman complained of intermittent ab- 
dominal pain in the upper right quadrant of 7 days du- 
ration. The pain was associated with hematemesis and 
jaundice. The patient also reported weakness, light- 
headedness, and syncope. On examination, her vital 
signs showed a temperature of 37°C, blood pressure of 
90/60 mm Hg, respiratory rate of 18 breaths/minute, 
and oxygen saturation of 98% in room air. Laboratory 
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tests revealed a hemoglobin level of 10.0 g/dL, hema- 
tocrit of 32.4%, total bilirubin of 32.0 pmol/L (nor- 
mal: 3-20 pmol/L), direct bilirubin of 21.0 pmol/L 
(normal: 0-6.8 pmol/L), gamma-glutamyl transferase 
of 1125 U/L (normal: 5-36 U/L), aspartate amino- 
transferase of 126.8 U/L (normal: <37 U/L), and 
alanine aminotransferase of 333.9 U/L (normal: <35 
U/L). She had undergone MC for a gallstone 5 weeks 
earlier and reported no history of iatrogenic or other 
liver injury. Because she had recurrent symptoms of a 
microlithiasis before MC, a magnetic resonance chol- 
angio-pancreatography (MRCP) was performed to 
exclude choledocholith and anomalies of the biliary 
system.” Preoperative MRCP revealed a normal biliary 
tree structure. 

Two days after admission, an axial MR image re- 
vealed hemorrhagic fluid in the gallbladder fossa and 
the subcapsular portion of the liver and an abnormal 
extrahepatic bile duct (Figures 1 and 2). An upper 
endoscopy revealed gastritis and blood clots at the 
papilla of Vater. Abdominal ultrasound revealed only 
fluid collection in the gallbladder fossa. Five days af- 
ter admission, she developed mild epigastric pain and 
significant hematemesis again. The epigastric pain 
worsened with radiation to the right upper shoulder. 
In addition, hematemesis led to hemodynamic insta- 


bility. After resuscitation, the patient was transferred 
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Figure 1. On MRCP images, the hypointense region can be seen 
in the hepatic duct (red arrow). 


HEPATIC ARTERY PSEUDO-ANEURYSM 





Figure 2. Axial T2-weighted images show a hypo-intense region 
in right hepatic duct (red arrow). 























Figure 3. Selective hepatic angiogram demonstrating a 
pseudoaneurysm at the right hepatic artery (red arrow). 


to the Department of Interventional Radiology 
(The Affiliated Hospital of Inner Mongolia Medical 
College, Hohhot, China). Emergency angiography 
confirmed the formation of right HAP with active 
bleeding. Coil embolization was immediately per- 
formed on her to control bleeding (Figures 3 and 4). 
Prior to the procedure, the patient received 6 U 
of packed red blood cells. After hepatic artery coil 
embolization, the patient recovered well and was 
discharged without evidence of bleeding. At the 
10-month follow-up, she showed satisfactory recov- 


ery, with normal liver function test results. 


Figure 4. Post-embolization film showing effective obliteration of 
the pseudoaneurysm (red arrow). 


DISCUSSION 

HAP with hemobilia is a rare but serious complication 
associated with cholecystectomy. Most reported arterial 
complications following cholecystectomy are caused by 
LC, which has been thought to have a higher risk of 
biliary and vascular injuries compared with the open 
procedure.” Few HAP complications, which present 
as hemobilia, appear after MC. The pathogenesis of 
HAP after cholecystectomy is unclear. Direct vascular 
injury, erosion due to clip encroachment, and thermal 
injury are likely to be precipitating factors. Bile leak- 


age and secondary infection have also been reported 
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as potentially important factors.^ According to clinical 
features, the likely cause in this patient was direct vas- 
cular injury followed by arterial pseudoaneurysm with 
hemobilia. 

Typically, the clinical manifestation of HAP with 
hemobilia includes abdominal pain, jaundice, and gas- 
trointestinal bleeding, but the classical triad described 
by Quincke in 1871’ presents in only 32% of this type 
of patient.? Definitive diagnosis of HAP with hemobi- 
lia requires either endoscopy or radiological imaging. 
In patients presenting with gastrointestinal bleeding, 
endoscopy is frequently performed. This may localize 
the source of bleeding to the upper gastrointestinal 
tract, biliary tree, or sphincter of Oddi. Ultrasound 
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The macrofollicular variant of papillary thyroid carcinoma (MFPTC) is a well-established entity with 


characteristic large follicles containing pale colloid and lined by cells with nuclear features of papillary 
thyroid carcinoma (PTC). In this study, we present three cases of MFPTC, along with a brief review of 
the literature. For all three of our cases, the histology of the resected specimen showed predominantly 
macrofollicular structures lined by cells with nuclear characteristics of PTC. Immunohistochemically, 
the three cases show positivity for galactin-3, cytokeratin-19, and HBME-1. These cases will help us in 
understanding the distinction from other benign and malignant follicular lesions of the thyroid, which is 
of utmost importance. The key to diagnosis is a high-power examination of any macrofollicular lesion of 


the thyroid. 


apillary thyroid carcinoma (PTC) has many his- 
tological variants. The macrofollicular variant of 
papillary thyroid carcinoma (MFPTC) is a rare 
entity, first described by Albores-Saavedra and colleagues 
in 1991.' These authors reported 17 cases of a distinct 
variant of encapsulated papillary carcinoma, which could 
be confused with macrofollicular adenoma or a hyper- 
plastic macrofollicular nodule in a nodular goiter. 
This variant is a well-differentiated carcinoma with 
a predominance of macrofollicles (>50% of a cross- 
sectional area); the cells lining the follicles have nuclear 
features characteristic of PTC (enlarged ground glass 
clear nuclei and nuclear grooves). Fine needle aspiration 
(FNA) is not helpful in reaching the diagnosis in most 
of the cases, as the cytological features may be difficult 
to distinguish from those of adenomatous goiter and 
macrofollicular adenoma.” The MFPTC is characterized 
clinically by non-aggressive biological behavior, with a 
low incidence of metastases. We present three cases of 
this rare entity encountered in our institution between 
2002 and 2009, identified from 29 histologically proven 
follicular variants of PTC, along with a brief review of 
the literature. 


CASE 1 


A 34-year-old woman presented with an asymp- 
tomatic enlarging nodule of the right thyroid lobe. 


Ultrasonography revealed a diffusely enlarged right thy- 
roid lobe with three hypoechogenic lesions, the largest 
of which measured 5 cm in maximum dimension. FNA 
biopsy was performed, which showed follicular epithelial 
cells, with optically clear nuclei and nuclear grooves, sug- 
gestive of a diagnosis of PTC. Total thyroidectomy was 
performed. Macroscopically, the sections revealed three 
partially encapsulated tan-white nodules in the right 
lobe. In addition, the largest nodule had diffuse micro- 
cystic changes, filled with colloid material. Histologically, 
each nodule was characterized by a well-encapsulated 
macrofollicular growth pattern, lined by large cuboidal 
cells, with optically clear, ground-glass, focally overlap- 
ping nuclei with nuclear grooves, pseudo-inclusions, and 
occasional prominent nucleoli (Figures 1 and 2). The 
macrofollicles were filled with dense eosinophilic colloid. 


The left lobe showed no evidence of carcinoma. 


CASE 2 


A 35-year-old man presented to our Surgical Outpatient 
Department with an asymptomatic swelling on the left 
side of the neck. The ultrasonographic study showed a 
heterogeneous nodule, 2.8 cm in maximum dimension, 
in the left lobe of the thyroid. FNA biopsy of the nod- 
ule revealed a few atypical cells, suspicious for PTC. A 
total thyroidectomy was performed. Microscopically, 
the nodule was completely encapsulated, and, on low 
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Figure 1. Low power view showing a macrofollicular patterned 
lesion. At this magnification, the tumor could be confused with 
amacrofollicular adenoma or multinodular goiter. (Hematoxylin & 
eosin, original magnification x50). 





with nuclear characteristics of papillary carcinoma, with 
prominent intra nuclear inclusions (Hematoxylin & eosin, original 
magnification x250). 


Table 1. Summary of the cases of macrofollicular variant of papillary thyroid carcinoma reported in the literature. 


Albores-Saavedra 


et al.,^ 1996 21 ME = " T 6 T 00 
Gamboa-Dominguez 6 5-F/1-M 38 32 0/6 0/6 0/6 0/6 
et al.,"? 1996 d 
1 2 

aj etal., 1 1-F 59 45 0/1 1/1 0/1 0/1‏ دا 
Mesonero et al.,’ F/1-M‏ 

1998 7 6-F/1- 35 23 NR 0/7 0/7 0/7 

13 
La et al., 1 1-F 41 8 0/1 0/1 0/1 0/1 
14 
Pe etal., 1 1-M 18 55 1/1 1/1 NR NR 
15 
1 5 
m et al., 3 2-F/1-M 51 28 13 1/3 0/3 0/3 
H 16 
— et al., 1 1-F 22 2 1A 0/1 0/1 0/1 
10 | 
ae et al., 2 1-F/1-M 69 3 1/2 1/2 2/2 1/2 
|] 
Present study 3 1-F/2-M 30.3 23 03 — 0 0/3 0/3 0/3 





F-Female, M-Male, NR- Not reported 
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power, a macrofollicular growth pattern was noted. The 
non-neoplastic thyroid showed features of a nodular 
goiter with degenerative changes composed of fibrosis 
and calcification. 


CASE 3 


A 22-year-old male presented with a progressively in- 
creasing right thyroid nodule. Ultrasonographic stud- 
ies detected two solid cystic nodules in the right lobe of 
the thyroid, the largest measuring 1.7 cm at its great- 
est dimension. FNA showed benign follicular cells. 
Histologically, the nodules showed an encapsulated 
macrofollicular growth pattern. The remainder of the 
thyroid tissue showed features of a multinodular goiter, 

In all three of our cases, there was an absence of 
capsular or vascular invasion, extra-thyroid extension, 
or lymph node involvement. Our immunohistochemi- 
cal study revealed diffuse positive staining for cytokera- 
tin 19 (Novocastra, Newcastle upon Tyne, UK); clone 
b-170, mouse monoclonal antibodies, dilution 1:100), 
galectin-3 (Novocastra; clone 9c4, lyophilized mouse 
monoclonal antibodies, dilution 1:100), and HBME-1 
(Dako; clone HBME-1, mouse monoclonal antibodies, 
dilution 1:30), supporting the diagnosis of a MFPTC. 
At the 3-year follow-up, all three patients were alive and 
well. 


DISCUSSION 

PTC is the most common malignant tumor of the thy- 
roid gland, comprising an estimated 80% of all thyroid 
cancers.’ The macrofollicular variant is regarded as one 
of the rarest histological variants of PTC. It was first de- 
scribed by Albores-Saavedra et al in 1991.! This variant 
is recognized as a well-differentiated carcinoma formed 
by large follicles and nuclei with all the nuclear charac- 
teristics of PTC. Women are affected more often than 
men. The presence of a number of macrofollicles in clas- 
sical PTC or the conventional follicular variant of PTC 
is a common feature and can be seen both in the prima- 
ry tumor and in the metastatic deposits. However, to pi- 
geon hole the carcinoma as an MFPTC, more than 50% 
of the cross-sectional area of the tumor must be formed 
by macrofollicles, with a mean diameter of at least 200 
pm"? and the lining cells of the follicles must show the 
nuclear features characteristics of PTC. The MEPTC 
is usually encapsulated, and the macrofollicles are lined 
by large cuboidal cells, with optically clear, focally over- 
lapping nuclei, with pale, evenly distributed chromatin, 
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nuclear grooves, pseudo-inclusions, and small eccentric 
nucleoli. The macrofollicles contain a dense and eosino- 
philic colloid, which is often scalloped or vacuolated. 
The first few studies of MFPTC have shown that it 
can be easily misdiagnosed as representing a benign le- 
sion. Six of the 17 cases reported by Albores-Saavedra 
et al were initially considered as being benign. Cases of 
MFPTC reported in the literature are listed in Table 1. 

Sometimes it is difficult to recognize MFPTC on 
ENA because the macrofollicles contain abundant col- 
loid, and some are lined by a follicular type of epithe- 
lium. The differential diagnosis includes macrofollicu- 
lar adenoma, a hyperplastic macrofollicular nodule in a 
nodular goiter, and a macrofollicular variant of follicu- 
lar thyroid carcinoma.® To discriminate MFPTC from 
these other entities on FNA cytology, the pathologist 
should recognize the nuclear features characteristics of 
PTC, which are typically seen in MFPTC. Mesonero 
et al’ have suggested that ovoid and pear-shaped nu- 
clei, nuclear hypochromasia, and nuclear grooves all 
contribute to the cytological diagnosis of MFPTC on 
FNA biopsy. 

The prognosis of MFPTC is reported to be excel- 
lent, with a low incidence of metastases compared with 
conventional PTC or the columnar cell variant.*?? In a 
series reported by Albores-Saavedra et al” in 1996, two 
patients with a large-sized tumor, insular component 
and blood vessel invasion developed lung metastasis. In 
2009, Cardenas et al" also reported two similar cases 
with aggressive behavior, represented by extra-thyroid 
extension, lymph node involvement, and bone and lung 
metastases. The aggressive behavior of these cases may 
be related to capsular and/or vascular invasion. The 
various factors that are considered to be of prognostic 
importance in a patient with well-differentiated PTC 
are young age, small tumor size, and an absence of ex- 
tra-thyroid extension or blood vessel invasion." 

In conclusion, MFPTC is one of the rare histologi- 
cal subtypes of PTC. We have presented three addi- 
tional cases of MFPTC, with favorable histological fea- 
tures. In all three cases, the carcinoma was completely 
encapsulated, and there was no evidence of extrathyroid 
and/or vascular invasion. We suggest that MFPTC is 
a well-differentiated variant of PTC, which should be 
distinguished from other follicular thyroid lesions on 
the basis of the nuclear characteristics of the follicular 
cells. Cells should be viewed at high magnification, in 
both FNA biopsy slides and histopathology sections. 
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Two patients with a common coronary artery arising from the right sinus of Valsalva, who under- 
went coronary angiography and percutaneous coronary intervention following an acute coronary syn- 
drome, are presented. The anatomic description based on previously published classification schemes 


is described. The clinical implications of this rare coronary anomaly and interventional considerations 


are addressed. 


ingle coronary arteries arising from the right 
sinus of Valsalva (RSV) are exceedingly rare. 
Yamanaka et al. ascertained that of 126595 
patients undergoing coronary angiography, 1.15% had 
anomalies of origin and distribution, and of those, 
0.017% had left main (LM) arteries arising from the 
RSV. In a smaller case series, this coronary anomaly 


was found in 0.1996 of subjects." 


CASE 1 

A 77-year-old female with a history of hypertension 
presented with chest pain that began 4 hours prior to 
arrival at the emergency department. Blood pressure 
on presentation was 164/108 and pulse was 90 bpm. 
Initial ECG revealed ST elevation involving leads V 1-2, 
as well as I and AVL. There was a 2-mm ST depres- 
sion in the inferolateral leads. An intravenous bolus of 
tenecteplase was administered after blood pressure was 
lowered by intravenous nitroglycerine, and at 90 min 
there was evidence of significant ST segment elevation 
resolution. The patient was subsequently admitted to the 
coronary care unit, where she was found to be in heart 
failure. Echocardiography revealed severe hypokinesia of 
all left ventricular (LV) walls, except for the basal infero- 
lateral, basal inferior, and basal inferior septal walls, with 
an overall estimated ejection fraction of 25-3096. LV wall 
thickness was preserved. Selective coronary angiography 
via a right transradial approach revealed a single coro- 
nary artery arising from RSV, which divides into a long 





LM stem artery and a large right coronary artery (RCA) 
(Figures 1a and b). The LM ran posterior and caudally 
to the aorta, dividing into the left circumflex (LCX) and 
left anterior descending (LAD) arteries. There was evi- 
dence of a clot overlying a critical lesion in the proximal 
LM artery, and a 60-70% lesion immediately before the 
branching point of the LM. Percutaneous coronary inter- 
vention (PCI) was deferred, and the patient was kept on 
low molecular weight heparin and glycoprotein IIb/IIIa 
inhibitors for 48 h to reduce the clot burden in the LM 
artery. The follow-up procedure was delayed for 1 week 
due to the development of contrast-induced nephropa- 
thy, which eventually resolved. Coronary angiography via 
a right transfemoral approach, and using a Voda 3.5 guid- 
ing catheter (Boston Scientific) subsequently showed 
that the clot size was significantly smaller than initially 
estimated. Successful PCI of the proximal segment 
(3.0x 15 Promus stent, Boston Scientific) and distal LM 
segment (3.0x23 Promus stent, Boston Scientific) was 
performed. Both stents were further dilated with a high- 
pressure balloon (3.5x8 Quantum Maverick Balloon, 
Boston Scientific) (Figure 1c). The patient was subse- 
quently discharged home in stable condition. 


CASE 2 

A 47-year-old hypertensive male, with a history of isch- 
emic heart disease and PCI to the mid RCA 9 yeats prior, 
presented with an inferior S I-segment elevation myocar- 
dial infarction (STEMI) with right ventricular involve- 
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Figure 1a. Left anterior oblique view of the common coronary 
artery and its branches. 





Figure 1c. Left anterior oblique view of the common coronary artery, 
following PCI of the proximal and distal anomalous LM artery. 


ment, for which he received reteplase, a plasminogen acti- 
vator at his local hospital. He was then transferred to our 
center for coronary angiography. This was performed via 
a right transradial approach, and revealed a single coro- 
nary artery arising from the RSV. The common artery was 
short and gave rise to three separate arteries—the RCA, 
LCX, and the LAD (Figures 2a-b). Ihe LAD was long 
and ran caudally and anteriorly, then most likely took an 
intramuscular course and gave rise to a small septal branch 
before continuing. The LCX coursed caudally and poste- 
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Figure 1b. Right anterior oblique view of the common coronary artery 
and its branches with critical disease in the proximal LM artery. 


rior to the aorta and the RCA originated anteriorly and 
rightward to the aorta. The proximal RCA contained a 
critical lesion that appeared hazy and seemed to be the cul- 
prit lesion. The previous stent in the mid RCA was patent. 
The LCX was small in caliber and contained a critical le- 
sion in the proximal segment, at which point it was occlud- 
ed just before dividing into the obtuse marginal branches. 
The proximal LAD was free of disease; however, the mid 
and distal segments exhibited diffuse disease and were 
small in caliber. A Judkins right 4 guiding catheter (Boston 
Scientific) was used to select the common artery, and direct 
stenting of the culprit lesion in the RCA was performed 
using a 3.0x18 Promus stent (Boston scientific), which 
was high pressured using a 3.5x12 Quantum maverick 
balloon (Boston Scientific) with no complications. 


DISCUSSION 


Ishikawa et al. described the anatomical varieties of single 
coronary arteries arising from the RSV based on the ori- 
entation of the proximal segment of the LM artery to the 
aorta and pulmonary artery.’ This anatomical description 
was further simplified by use of a simple method to rapidly 
identify the anatomical variety using the right and left an- 
terior oblique view.“ 

Applying the “Dot and Eye” method described by 
Harvey et al.* to identify the anatomical variety, Case 1 is 
of the posterior variety as the LM passes posterior to the 
aortic root and caudally (Figure 1b). The contrast column 
in the LM artery is seen “on end" giving the appearance of a 
dot in the right anterior oblique (RAO) projection, suggest- 
ing that the LM artery is posterior to the aorta (Figure 1b). 
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Case 2 involves a short common artery arising from 
the RSV and giving rise to three separate arteries. The 
LAD turns to the left and caudally, giving the appearance 
of the lower rim of an eye shape on an RAO projection 
(Figure 2b). In addition, a small septal branch arises 
shortly after originating from the common coronary ar- 
tery, consistent with septal anatomical variety. The LCX 
origin, though arising from the RSV, follows a posterior 
and caudal course. This is confirmed by the origin of the 
contrast-filled proximal LCX appearing to be “on end" as 
a dot posterior to the aortic root on the RAO projection. 
A common artery from the RSV then gives rise to three 
separate arteries, with the LAD artery following a very 
rare septal course that, to our knowledge, has not been 
well described previously, both from an anatomical and a 
prognostic stand point." 

Proper identification of the course of the proximal LM 
has potentially important surgical implications. In both 
cases, the common artery and its branches encircle the aor- 
tic root, an important consideration when performing an 
aortic valve replacement due to potential direct injury to 
the common artery by sutures. Both coronary anomalies 
were classified as potentially serious anomalies! and both 
patients presented with an acute coronary syndrome, yet 
they have not had any symptoms attributable to the coro- 
nary anomalies. Numerous reports have singled our LM 
coronary arteries arising from the RSV with the“inter-ar- 
terial” course as being the most serious anatomical variety, 
potentially leading to ischemic symptoms and, in some 
cases, sudden cardiac death.'^^ Given the rare nature of 
such coronary anomalies, no guidelines exist for the pre- 
ferred method of revascularization, although surgical re- 
vascularization for the interarterial anatomical variety has 
been advocated due to the location of the LM artery, a po- 
sition prone to mechanical compression by the two great 
arteries. In Case 1, PCI of the LM was performed using 
drug-eluting stents, and bypass surgery was not chosen 
because the LCX and LAD appeared small in caliber and 
therefore not optimal for grafting. As LM PCI with drug- 
eluting stents are gaining acceptance as a revascularization 
option, more cases involving anomalous LM arteries are 
expected to be treated percutaneously. There are, however, 
important considerations for treating LM arteries arising 
from a common coronary artery or in close proximity to 
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Figure 2a. Left 
anterior oblique 
ofthe common 
coronary artery 
and its branches 
with critical 
disease the 
proximal RCA, 
and mid/distal 
anomalous LCX. 


Figure 2b. Right 
anterior oblique 
of the common 
coronary artery 
and its branches. 


the RCA. The area of the myocardium in jeopardy is far 
larger compared to the treatment of the LM artery arising 
alone from the left coronary cusp. Moreover, careful selec- 
tion of the guiding catheter is important to avoid potential 
injury or dissections inflicted on the common artery. The 
choice of access is also important, for example, transradial 
approach performed in Case 2 may be unfavorable given 
that the guide is often influenced by breathing, potentially 
causing instability of the selecting guide causing injury to 
the common artery. 

In conclusion, awareness of the position and course 
of the anomalous common artery may aid in predicting 
prognosis and choice of revascularization. 
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Cerebral venous thrombosis (CVT) is a rare disease. It has numerous and complex etiologies. Inherited or 
acquired prothrombotic states play a key role in the development of this disease, such as factor V G1691A 
mutation (FV Leiden). A 15-year-old girl presented to the Department of Neurology with a complaint of 
severe headache with visual blurring. The diagnosis of CVT was not initially suspected because of the 
patient’s condition on presentation. An MRI showed thrombosis in the superior sagittal sinus, contirm- 
ing venous stroke. Anticardiolipin and antiphospholipid antibodies were assessed. In addition, inherited 
prothrombotic defects, such as protein C, protein S, and antithrombin deficiencies, and genetic mutations 
for FV Leiden, prothrombin gene G20210A (FII G20210A), and methyltetrahydrofolate reductase C677T 
(MTHFR C677T) were studied. All results were unremarkable except for the unique homozygous FV 
Leiden mutation, which likely contributed to this prothrombotic situation. This study highlights the fact 
that FV Leiden may play a significant role in the onset of CVT in young patients. 





erebral venous thrombosis (CVT) is often 

misdiagnosed and is rare compared with stroke 

that has an arterial cause. It is often encoun- 
tered in young patients and may occur in children and 
neonates. Despite the continuous description of new 
conditions predisposing for CV T, no apparent cause 
is found in about 12.5% of cases. CVT is usually as- 
sociated with predisposing factors such as hemato- 
logic disorders, gynecologic and obstetric infectious 
diseases, as well as other medical causes.” Recently, 
thrombophilic defects have been identified as risk fac- 
tors, including factor V G1691A (FV Leiden [FVL]), 
the prothrombin G20210A mutation (FII G20210A), 
and hyperhomocysteinemia caused by gene mutation 
methyltetrahydrofolate reductase (MTHFR). In the 
current study, we discuss the case of a young Tunisian 
female with confirmed CV T caused by a homozygous 
FVL mutation. 


CASE 
We investigated the case of a 15-year-old girl from a 


consanguineous family of south Tunisian origin. She 
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was admitted to the hospital with a 4-month history 
of increasing chronic holocranial headache with neither 
nausea nor vomiting. Headache was nonfrequent and it 
became nocturnal and continuous for 45 days. This sit- 
uation was aggravated, leading to visual blurring. After 
consulting a private ophthalmologist, she was treated 
with dexamethasone sodium phosphate (ingredient of 
Unidex in Tunisia) for 3 days without any resolution of 
her symptoms. 

The patient had a previous medical history of parox- 
ysmal hallucinations. She was then treated with halo- 
peridol and venlafaxine (Haldol, Effexor). She was not 
taking medications such as oral contraceptives and had 
no previous severe illnesses or surgeries. No pulmonary, 
urinary, gastrointestinal, or inflammatory disease was 
present. She did not smoke or travel. In addition, the 
patient was not aware of any history of cancer, bleeding 
problems, or thrombotic disease in her family. 

On admission, she was conscious, and her blood 
pressure and temperature were normal. Examination 
revealed an alert patient with bilateral papilledema. 


Her visual acuity was reduced, and she was not able 
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to count fingers. The other cranial nerves and her gag 
reflex were intact. Her sensory testing was unremark- 
able. Furthermore, examination of the lungs, heart, and 
abdomen revealed no significant abnormalities. Blood 
count, biochemical tests, and simple coagulation tests 
were done. The following results were obtained: he- 
matocrit, 32.2%; hemoglobin, 13.1 g/dL; white blood 
cell count, 6500/mm/; platelet count at the time of the 
diagnosis of this venous thrombosis, 544 000/mm ; 
prothrombin time, 14.7 s (normal range, 12-15); acti- 
vated partial thromboplastin time, 38 s (normal range, 
26-39); fibrinogen, 260 mg/dL (normal range, 200- 
400); and random blood sugar, 57 mg/dL (normal, 
«200). She was not pregnant, and liver function tests, 
and tests for serum calcium, electrolytes, and urea were 
unremarkable. 

At the last lumbar puncture, the opening pressure 
was normal. Infectious central nervous system disease 
and subarachnoidal hemorrhage were excluded by ce- 
rebrospinal fluid analysis. A computed tomography 
(CT) scan and magnetic resonance angiography were 
obtained in the initial hours. In the cranial CT scan, 
the brain parenchyma was unremarkable, but magnetic 
resonance imaging with gadolinium revealed a linear 
filling defect in the superior sagittal sinus (Figure 1). 

Because of the existence of these cerebral complica- 
tions, we carried out tests for acquired and inherited 
thrombophilia. Anticardiolipin and antiphospholipid 
antibodies were assessed by enzyme-linked immu- 


nosorbent assay. Ihe plasma homocysteine level was 





E ipm Ra " 
Figure 1. Nuclear magnetic resonance imaging with white arrow 
showing less blood flow in the superior saggital sinus indicating 
thrombosis. 





CEREBRAL VENOUS THROMBOSIS 


measured also by an automated immunoassay method. 
Analyses of protein S (PS), protein C (PC), antithrom- 
bin (AT), and activated protein C resistance (APCr) 
were carried out. The patient was then immediately 
treated with heparin at 25x 10? IU. Results from the 
workup for hypercoagulability for homocysteine, and 
antiphospholipid and anticardiolipin antibodies were 
unremarkable except D-dimers of 1227 ng/mL (nor- 
mal, «500). APCr activity was negative. Her PC, PS, 
and AT levels were 9796, 8496, and 8296, respectively 
(normal, 80956-12096). Also, we investigated the asso- 
ciation between this idiopathic cerebral vein throm- 
bosis and the three mutations: FVL, FII G20210A, 
and MTHFR C677T variant using ViennaLab as- 
say (FV-PTH-MTHEFR  StripAssay; ViennaLab 
Labordiagnostika GmbH, Vienna, Austria). The poly- 
merase chain reaction products underwent electropho- 
resis on 3% agar minigels containing ethidium bromide 
at 120 V for 1 hour. After hybridization, genotyping re- 
sults for prothrombin G20210A and MTHER C677T 
were negative, but the patient was homozygous for the 
FVL mutation. After treatment with intravenous hepa- 
rin and a 6-month course of coumarin, CVT resolved 
completely. At the 3-year follow-up at the Department 
of Neurology, the patient had no complaints, her neu- 
rological examination was unremarkable, and her visual 
acuity was intact. 


DISCUSSION 


At admission, the patient presented with four major 
clinical syndromes: isolated intracranial hypertension, 
progressive and intensive headaches, papilledema, and 
loss of visual acuity. Venous thrombosis is a rare and 
potentially fatal disease, presenting with a wide range 
of symptoms. The most frequently observed symptoms 
are headache (74%-89%) and impaired vision caused 
by papilledema (45%-80%).°" Because of the rarity of 
CVT, much of the knowledge about this neurologic 
disorder has been obtained through case reports, ret- 
rospective studies, and a few small prospective studies. 
Since research on CVT in children and adolescents is 
limited, extrapolation from adult data was difficult be- 
cause of age-related differences in hemostatic, vascular, 
and neurologic systems." 

The pathogenesis of CVT in this case is explained 
by the effects of occlusion of superior sagittal sinus. 
This conforms with the findings of many studies that 
have shown that the most frequently thrombosed si- 
nuses involve the lateral, cavernous, and superior sagit- 
tal sinuses, unlike the vein of Galen and straight sinus." 

The measurement of the D-dimer level has been 
proven to be useful in the evaluation of suspected ve- 
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nous thrombosis and pulmonary embolism. Our pa- 
tient presented with a positive D-dimer level (1227 
ng/mL) associated with isolated intracranial hyper- 
tension. A recent study concluded that the D-dimer 
test is helpful in the diagnosis of acute CVT.” A value 
below 500 ng/mL makes acute thrombosis unlikely. 
‘The D-dimer level was found to be raised in cases with 
particular clinical signs such as epilepsy, focal deficits, 
isolated intracranial hypertension, and encephalopathy. 
Quantitative D-dimer measurement is useful for diag- 
nosis of deep venous thrombosis, but its utility during 
CYT remains to be determined.$ 

FVL is the most abundant blood coagulation factor 
found in plasma, and the normal function of activated 
FV occurs in the common pathway of coagulation. The 
single-nucleotide polymorphism resulting in a change 
of guanine to adenine at 1691 of the factor V gene 
makes it resistant to activated protein C." The fre- 
quency of this mutation varies according to ethnicity. 
In the overall healthy Tunisian population, the preva- 
lence of FVL is only 696, and in homozygote counts, 
only 0.5%.” To our knowledge, this is the first Tunisian 
case of homozygous FVL mutation presenting as 
CVT. The FVL mutation is the most relevant heredi- 
tary risk factor for CVT." In addition, patients with 
the FVL mutation are at an increased risk for recurrent 
venous thrombosis.” Coexisting risk factors are usually 
involved in the initiation of CVT. A synergistic effect 
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between homozygous FVL and OC use was found in 
a 24-year-old white woman." In a Spanish report, a fe- 
male patient of Syrian origin, CVT was described as- 
sociated with homozygous FVL and other circumstan- 
tial factors: pregnancy and miscarriage. Another case 
of concomitant mutations of heterozygous FVL and 
homozygous FII G20210A in a woman with CVT was 
also presented, in which her status was complicated by 
additive OC administration.” A recent meta-analysis 
concluded that OC users and in patients with FVL, the 
FII G20 120A mutation, and hyperhomocysteinemia 
are at a-significantly increased risk of CVT. Our pa- 
tients CVT likely resulted only from the homozygous 
FVL. As a result, this unique risk factor seems to be 
a sufficient condition to increase the likelihood of this 
thrombotic event. 

In conclusion, we investigated a case of a young fe- 
male with good recovery of venous stroke who was a 
carrier of a unique homozygous mutation, FVL. To 
our knowledge, in the Tunisian population, such a case 
has never been described before. Such a prothrombotic 
condition seems to play a significant role in the onset 
of CVT in young female patients even without predis- 
posing factors such as hematologic disorder, gyneco- 
logic and obstetric infectious diseases, as well as other 
medical causes. The investigation of FVL should be 
indicated in the diagnosis panel of CVT to maximize a 


successful outcome. 
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Laparoscopic splenectomy has been performed with an average of 4 trocars since the early 1990s, and it 
has become the gold standard for elective splenectomy. Recently, single-port laparoscopic (SPL) surgery 
has emerged as an alternative to multiport laparoscopy, but SPL splenectomy in a patient with idiopathic 
thrombocytopenic purpura (ITP) has not been reported to date in Saudi Arabia or the region. A case 
report of SPL splenectomy in a patient with ITP is briefly described along with the surgical technique 
needed for such a procedure. The patient was an otherwise healthy 24-year-old female woman with 
medically refractory ITP and a platelet count of 2200. A standard splenectomy was performed using a 
SPL technique. The patient did well intraoperatively and postoperatively, was happy with her incision, 
and was discharged home with no complications 3 days after the procedure. In conclusion, SPL splenec- 
tomy is feasible in select patients and may provide a less painful, cosmetically better alternative. 


aparoscopic splenectomy is the gold standard ap- 

proach for normal or slightly enlarged spleens.’ 

Conventional laparoscopic splenectomy has 
been performed since the early 1990s and requires on 
an average 4 trocars (5-12 mm). The current trend is 
to improve the cosmetic outcome when applying mini- 
mally invasive procedures if feasible, and single-port 
surgery is one of the options to achieve this goal. Single- 
port laparoscopic (SPL) surgery for splenectomy has 
not been reported in Saudi Arabia or the region but 
has been safely applied to the spleen in other countries.’ 
This case report describes the use of an SPL technique 
for splenectomy in a patient with idiopathic thrombo- 


cytopenic purpura (ITP). 


CASE 
A 24-year-old female woman was diagnosed with re- 
fractory ITP. Her platelet count was 2200 per pL de- 
spite adequate medical therapy. The patient had no 
previous surgery, and preoperative ultrasound revealed 
a normal-sized spleen. Standard splenectomy using 
a SPL technique was offered. The procedure was ex- 
plained in full to the patient, and written informed con- 
sent was obtained. 

The patient was placed in the supine position with 
extra care being taken to provide patient support and 


Ann Saudi Med 31(6) November-December 2011  www.saudiannals.net 


strapping to allow safe changes in operative table move- 
ments. A 20-mm supraumbilical incision was made 
and was used to gain access to the peritoneal cavity. A 
multiinstrument flexible single-incision port (SILS) 
was used (Figure 1). The port was designed to hold 3 
trocars as well as an insufflation port that can also ac- 
commodate a fourth trocar. Pneumoperitoneum was 
initiated using CO, gas at 15 mm Hg. After exploration 
of the abdominal cavity with a flexible-tip 10-mm HD 
scope through a 12-mm trocar, three 5-mm trocars were 
inserted through the SILS port. We used the side port 
of one of the 5-mm trocars for gas insufflation. This al- 
lowed us to have 3 working instruments and the camera 
at the same time. À 5-mm articulated grasper, a conven- 
tional 5-mm graspers, as well as a 5-mm vessel-sealing 
instrument were used. Using these instruments, it was 
possible to mobilize the splenic colon flexure. The next 
step was dividing the short gastric vessels; the table was 
tilted in many directions for optimal exposure and to 
take advantage of gravity. The splenorenal attachments 
were also freed. The lateral attachment of the spleen 
was kept to be done last and was divided only after con- 
trolling the hilum. This kept the spleen suspended and 
allowed natural traction. 

Once the spleen was completely mobile except for 
the lateral attachment, the flexible 10-mm scope was 
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Figure 1. Multiple Instrument Access Port. 


retrieved and changed to a 30° 5-mm scope intro- 
duced through the 5-mm trocar; this allowed us to 
insert the vascular stapler through the 12-mm port 
to control the hilum. The lateral attachment of the 
spleen was scheduled to be done at a later stage, as it 
provided natural traction of the spleen and allowed 
better exposure of the Hilum. A stapler with a 60- 
mm white cartridge was used to control the splenic 
hilum. The lateral attachment was then divided, and 
the spleen was completely free. After checking for 
homeostasis, a 15-mm specimen retrieval pouch was 
inserted, replacing the 12-mm trocar. The spleen was 
placed in the bag. The bag was pulled up to the um- 
bilical incision, and the spleen was morcellated and 
retrieved. The operative time was 180 minutes, with 
minimal blood loss. 

The patient did well intraoperatively and postop- 
eratively, was satisfied with her incision, and was dis- 
charged home with no complications 3 days after the 
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procedure. The patient was found to be doing well when 
she reported for follow-up 2 weeks later. 


DISCUSSION 
Previous reports showed that SILS for splenectomy 
is feasible and safe.” The aim of using the SILS tech- 
nique was to reduce abdominal wound size and improve 
cosmetic outcome. Our report illustrates the feasibility 
of this approach, which was implemented at a tertiary 
care center in Saudi Arabia, and describes the techni- 
cal challenges involved. We found that liberal move- 
ments of the table and the use of a flexible-tip scope 
and articulating instrumentation, as well as leaving the 
lateral attachment of the spleen to be done at the end 
of the operation, made this procedure possible. The 
limitations of this approach are clearly the necessity to 
go through the learning curve and the lack of adequate 
familiarity with the new instruments. It was slightly dif- 
ficult to place the stapler, a vessel-sealing system can be 
used to control the hilum, if the surgeon stays close to 
the spleen and the vessels are less than 6 mm in size. We 
strongly recommend a 5-mm flexible scope to free up 
the 12-mm trocar for other instruments like a 10-mm 
vessel-sealing system, which, in our opinion, would have 
made the operation much easier. In this case, we used 
the stapler as we are more familiar with this technique. 
Insertion of the specimen retrieval pouch and extrac- 
tion of the spleen through the umbilicus did not imply 
any difficulty. The application of this technique could 
be extended to other classic minimally invasive proce- 
dures. It may also serve as a superior technique to be 
used when multiorgan resections are needed, to avoid 
multiple incisions. Further studies are needed to prove 
the usefulness of this technique in achieving a quicker 
recovery and better patient satisfaction. 

In conclusion, SPL splenectomy is feasible in select 
patients and may enable patients to achieve quicker re- 
covery and better cosmetic results. 
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letters 


Reply to Comment on 
Ahmad et al. Ann Saudi 
Med 2011;31:24-8 


Thank you for the interest in the ar- 
ticle! and valuable remarks given.” 
Our comments are as follows: 

TEOAE is used in the protocol 
for universal hearing screening in 
our set up because of its cost-effec- 
tiveness for a large-scale newborn 
population. It is undoubtedly true 
that automated auditory brainstem 
response (AABR) is superior in 
term of specificity as compared to 
the TEOAE alone, as described in 
the Brazilian study.’ However, as far 
as other limitations are concerned, 
for example, the cost, manpower of 
trained personnel and duration of 
the procedure, our centre opted to 
use TEOAE. In the future, if the 
hurdles are reduced, the direction 
is towards the AABR as a standard 
screening tool. 

Multiple auditory steady state 
response (MSSR) is still not widely 
used as a screening tool because it 
is still under study. Although the 
diagnostic sensibility and specific- 
ity of the MSSR semi-automatic 
screening system was 100% and 
96%, respectively, as the author cor- 
rectly concluded its use in the con- 
text of universal newborn hearing 
screening program may necessitate 
further technological improve- 
ments. 

Though it has been documented 
that mutations in the GJB2 gene 
are responsible for half of the 
cases of autosomal recessive, non- 
syndromic hearing loss with the 
35 delG mutation to be the com- 
monest, but it may not be true in 
the other populations including 
ours. Therefore, different kits may 
be needed for different races if mo- 
lecular genetic screening is to be ap- 
plied in the mass screening as in the 
context of universal hearing screen- 
ing program. 
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Recurrent abdominal pain 
and bloody ascites 


To the Editor: Encapsulating 
peritoneal sclerosis (EPS) is a rare 
and serious complication of perito- 
neal dialysis, characterized by thick- 
ened peritoneal membranes, leading 
to ultra-filtration failure and intesti- 
nal obstruction. The incidence and 
mortality rates of EPS in patients on 
continuous ambulatory peritoneal 
dialysis (CAPD) are approximately 
0.596-2.896 and 2496-8496, respec- 
tively, and the incidence appears 
to be increasing.’ The early clinical 
manifestations, like abdominal pain 
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and bloody ascites, are nonspecific 
and often not recognized. Diagnosis 
is often delayed, being clinched at a 
late stage of EPS, presenting with 
partial or complete small bowel ob- 
struction combined with malnutri- 
tion. Our case highlights the fact 
that non-sterile bloody ascites can be 
an early sign of EPS, and computed 
tomography (CT) is a noninvasive 
and useful tool to aid in the diagno- 
sis of EPS. 

A 53-year-old man presented 
three times to the emergency de- 
partment with recurrent abdominal 
pain associated with nausea, vom- 
iting and weight loss of 7 kg in 2 
months. He had uremia on CAPD 
for 8 years with 5 episodes of peri- 
tonitis and 2 episodes of bloody 
dialysates, and he then switched to 
hemodialysis 6 months previously. 
Physical examination revealed mal- 
nutrition with muscle mass wasting, 
pale conjunctiva, soft abdomen with 
diffuse tenderness, shifting dull- 
ness and diminished bowel sounds. 
Pertinent laboratory data revealed 
hemoglobin of 7.8 g/dL; albumin, 
2.8 g/dL; C-reactive protein, 6.9 
mg/dL. Abdominal tapping revealed 
bloody ascites without infection or 
malignancy. Abdominal CT showed 
ascites, peritoneal membrane thick- 
ening and bowel wall calcification 
(Figure 1); and bowel loop tether- 
ing posterior to lobulated fluid col- 


lection on retraction of the root of 





Figure 1. Abdominal computed 
tomography (CT) showing ascites, 
peritoneal membrane thickening (red 
arrow) and bowel wall calcification (red 
arrowhead) 
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Figure 2. Abdominal computed 
tomography (CT) showing bowel tethering 
posterior to lobulated fluid collection on 
retraction of the root of the mesentery 
(red arrow). 


the mesentery (Figure 2). Based on 
the history, clinical symptoms and 
image findings, a diagnosis of EPS 
was made. The patient underwent 
exploratory laparotomy with enter- 
olysis. Peritoneal biopsy was consis- 
tent with the pathological findings 
of EPS with proliferation of fibro- 
connective tissue and inflammatory 
infiltrates. Unfortunately, the patient 
died of malnutrition and sepsis 2 
months after operation. 

EPS characterized by intraperi- 
toneal inflammation and fibrosis 
with resultant adhesion and encap- 
sulation of the small bowel is a rare 
but devastating complication in ure- 
mic patients on long-term CAPD. 
It can lead to ultra-filtration failure; 
intestinal obstruction; and even mor- 
bidity and mortality, rates of both of 
which could be very high. Although 
the underlying mechanisms for the 
development of EPS remain elu- 
sive, the risk factors of EPS include 
CAPD therapy for a duration of 
more than 5 years, previous peritoni- 
tis, high glucose or acetate-contain- 
ing concentrations, and exposure to 
chlorhexidine used for sterilization. 
The characteristic manifestations of 
EPS are non-sterile bloody dialy- 
sate or ascites; and gastrointestinal 
symptoms such as abdominal pain, 





nausea, vomiting, weight loss, ab- 
dominal distention and malnutrition 
highly related to intestinal obstruc- 
tion.’ Typical CT findings are peri- 
toneal thickening and calcification, 
bowel wall calcification, lobulated 
fluid collections and bowel tethering 
posterior to fluid collections. 

Ihe management of EPS is very 
challenging. The cessation of CAPD, 
parenteral nutritional support and 
use of anti-fibrotic (tamoxifen) or 
anti-inflammatory (corticosteroids, 
azathioprine, cyclosporine or my- 
cophenolate) agents may be help- 
ful. Early surgical intervention to 
strip the encapsulating membrane 
and perform enterolysis is indicated 
for patients with intestinal obstruc- 
tion refractory to medical therapy. 
Prompt recognition of EPS with 
optimal management may avoid 
disease progression. Nevertheless, 
a higher index of suspicion for EPS 
is warranted in CAPD patients with 
gastrointestinal symptoms and pre- 
vious history of peritonitis, and with 
non-sterile bloody dialysate. 
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Acute myeloid leukemia 
post-allogeneic peripheral 
stem cell transplant with 
gastric chloroma 


To The Editor: Acute myeloid 
leukemia (AML) is common among 
the Saudi Arabian population with 
a median age at diagnosis of 25 years 
(range, 0-99 years) among males and 
28 years (range, 0-88 years) among 
females.' However, patients with a 
high risk of relapse, as determined 
on the basis of cytogenetics, counts 
on presentation and the presence 
of an FLT3 mutation, are consid- 
ered for allogeneic bone marrow 
transplantation. Extramedullary 
relapse (EMR) occurs in approxi- 
mately 2% to 8% of all AML cases. 
It has been known that relapse can 
involve the soft tissue of the head 
and neck, periosteum and bone, as 
well as the skin and central nervous 
system (CNS). It also has been re- 
ported to involve other sites such as 
the breast, nasopharynx, paranasal 
sinusoid, bladder, perineum, testis, 
chest wall, stomach, intestine, peri- 
toneal cavity and pleural cavity. 
EMR of AML is not uncommon af- 
ter allogeneic HSCT. Isolated cases 
of EMR without evidence of leuke- 
mia in the marrow, however, occur 
rarely. EMR involves the stomach 
or genitourinary tract very rarely. 
EMR without coexisting leukemic 
marrow involvement may occur 
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because the graft-versus-leukemia 
(GVL) effect is more pronounced 
in the marrow than at extramedul- 
lary sites.” Donor lymphocyte infu- 
sion (DLI), which augments and 
potentiates the GVL effect, may 
eliminate the marrow remnants of 
leukemic cells, but it might not be 
as effective in eliminating extramed- 
ullary leukemic cells. 

We report a case of a 34-year- 
old female patient diagnosed with 
AML (FAB M2) with t(8;21). Flow 
cytometry, which was conducted af- 
ter she achieved remission for the 
third time, revealed that the tumor 
cells were positive for CD13, CD33 
and CD56. She received an alloge- 
neic peripheral stem cell transplant 
from her HLA-identical brother. 
Two years after the transplant, she 
presented with odynophagia. On 
further investigation, she was found 
to have a mass in the gastric mucosa 
(Figure 1). An upper gastrointes- 
tinal (GI) endoscopy revealed that 
the mass extended all over and ob- 
structed the gastroesophageal junc- 
tion. Analysis of the biopsy speci- 
men of this mass confirmed heavy 
infiltration of the gastric mucosa 
by malignant cells, i.e., a chloroma 
(Figure 2). These malignant cells 
were myeloperoxidase-positive 
(Figure 3); this confirmed their my- 
eloid lineage. Considering her good 
performance status, she was treated 
for the fourth time with standard 
induction chemotherapy to enable 
her to achieve remission again and 
then receive a second bone mar- 
row transplant with another do- 
nor. She achieved remission for the 
fourth time, as confirmed by bone 
marrow analysis and a chloroma- 
negative stomach biopsy specimen 
(Figure 4). However, her post-con- 
solidation phase was complicated 
by fungal septicemia, which turned 
out to be fatal. 

It has been suggested that the 
GVL effect derived from chronic 
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Figure 2. Biopsy showing infiltration of the gastric wall with tumor. 


GVHD is effective in preventing 
only marrow relapse and not ex- 
tramedullary relapse. EMR follow- 
ing allogeneic HSCT has a dismal 
prognosis.” * Management of EMR 
in the post-transplant setting is 
extremely difficult. Commonly, 
systemic induction chemotherapy, 


in addition to localized radiation 
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to the involved area, has been ad- 
ministered to prevent the overt 
development of a leukemic relapse. 
However, most patients who de- 
velop EMR have been previously 
treated with high-dose chemo- 
therapy, and with intense immuno- 
suppressant secondary to GVHD. 


Thus their risk of toxicity from 
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Figure 4. Disappearance of gastric tumor. 


further treatment is very high. 
On the basis of previous experi- 
ence, it can be said that extensive 
chronic GVHD has been more 
frequently observed in patients de- 
veloping EMR compared to those 
developing only marrow relapse of 


leukemia after allogeneic HSCT 





in whom chronic GVHD usually 
does not develop. In addition, the 
patient's tumor cells expressed the 
CD56 antigen, which is reported 
to be associated with extramedul- 
lary involvement of AML” and 
adhesion of leukemia cells to other 
extramedullary tissues. 
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RE: Six-year outcome of 
the national premarital 
screening and genetic 
counseling program for 
sickle cell disease and 
p-thalassemia in Saudi 
Arabia 


To the Editor: | greatly thank 
Memish and Saeedi' and have two 
comments on their outstanding 
study. First, apart from helping 
determine the exact prevalence of 
various genetic diseases, premari- 
tal screening and genetic counsel- 
ing program administers suitable 
counseling (if needed) before 
completing the marriage proposal 
and truly offers the sound option 
of cancelling at-risk marriage. It 
is interesting to know that the 
frequency of voluntary cancella- 
tion of marriage proposals among 
at-risk couples in Memish and 
Saeedi study! showed more than 
fivefold increase between 2004 
and 2009 (from 9.296 to 51.996, 
P«.001). Consanguineous mar- 
riage, a noticeable phenomenon 
not only in Saudi Arabia (5696)? 
but in many Arabian countries, 
tremendously contributes to the 
prevailing of various genetic dis- 
eases, particularly hemoglobin- 
opathies. Control of consanguin- 
eous marriage remains a challenge 
if these diseases are to be success- 
fully contained. It has often been 
proposed that consanguineous 
marriage should be strongly dis- 
couraged on the basis of medical 
background to prevent various 
genetic diseases. However, several 
expert groups have pointed out 
that this proposal is inconsistent 
with the ethical principles of ge- 
netic counseling, overlooks the 
social importance of consanguin- 
eous marriage, and is ineffective. 
Instead, they have suggested that 
the custom increases the possi- 
bilities for effective genetic coun- 
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seling, and have recommended a 
concerted effort to identify fami- 
lies at increased risk, and to pro- 
vide them with risk information 
and carrier testing when feasible. 
Nevertheless, it is anticipated 
that implementation of both neo- 
natal screening and premarital 
screening and genetic counseling 
programs could provide adequate 
preventive measures at primary, 
secondary, and tertiary levels and 
effectively contain these genetic 
diseases in a highly consanguine- 
ous population like Saudi Arabia. 

Secondly, glucose-6-phosphate 
dehydrogenase (G6PD) deficien- 
cy prevails in Saudi Arabia with 
an overall prevalence rate deter- 
mined to be in excess of 42%.4 
Determining the outcome of the 
national premarital | screening 
and genetic counseling program 
for G6PD deficiency deserves to 
be an interesting objective to be 
achieved. 
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Comment on "Predictive 
value of the cow's milk 
skin prick test in infantile 
colic" 


To the Editor: I read the interest- 
ing study by Moravej et al! on the 
predictive value of the cows milk 
skin prick test in infantile colic. 
Infantile colic is a distressing issue 
both to parents and pediatricians 
as it is associated with various peri- 
natal factors (maternal education, 
smoking habits, cheese consump- 
tion, hostility scores, and domestic 
violence) and having colic in in- 
fancy negatively affects the sleep- 
ing pattern and the height of the 
infant.” The clinical implication of 
the Moravej et als! conclusion that 
exclusive breastfed infants with a 
positive skin prick test (SPT) might 
get benefits from the elimination of 
cow's milk from the maternal diet 
needs to be taken with caution due 
to the low number of positive SPT 
in the studied infants (2.6%) on the 
one hand and the need to institute 
a routine screening of all exclusively 
breastfed infants with colic by pain- 
ful SPT on the other hand. Poor 
compliance of parents with SPT 
applied to their infants is also wor- 
risome and needs to be considered. 
The atopy patch test has been rec- 
ognized as a diagnostic tool for 
the verification of food allergies in 
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infants and small children and is 
characterized by clinical signs as- 
sociated with the digestive system. 
It was found to be positive in 32% 
of the children with gastrointestinal 
manifestations of food allergy. It 
targets specifically the delayed type 
hypersensitivity reactions, which 
are difficult to confirm with other 
diagnostic tools. It is furthermore 
simple to perform, noninvasive, and 
produces a minimum of undesired 
side effects. For these reasons, it 
should become part of the routine 
diagnostic toolset for food aller- 
gies to cows milk in infants and 
children, and applied before a food 
challenge test.’ Therefore, it would 
be more prudent to recommend 
patch skin test rather than SPT as a 
diagnostic tool in discriminating ex- 
clusive breastfed infants with colic 
whom might require elimination of 
cow's milk from their mothers’ diet. 
This obviously necessitates exten- 
sive comparative studies. 
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Reply 


I read the letter from Dr. Mahmood 
Al-Mendalawi and his suggestion 
about the use of the atopy patch 
test (APT) rather than skin prick 
test (SPT) in infantile colic. SPT 
is a painful method for infants, 
but certainly it is simpler and less 
troublesome than dietary changes 
in infants. 

In our study, we found that the 
elimination. of cows milk from 
mother's diet in exclusively breast- 
fed infants had no effect on the 
symptoms of colic in infants with 
a negative SPT. We did not con- 
clude that performing this test as a 
routine test for all cases of infantile 
colic. As mentioned in the article, 
more studies are needed to deter- 
mine which patients will benefit 
from these tests. 

The atopy patch test is a good 
test, especially for diagnosis of late- 
phase clinical reactions, but the 
SPT is especially useful for diagno- 
sis of immediate-type reactions." 
Although in multiple studies, the 
APT has been introduced as an 
acceptable method for diagnosis 
of food allergy, its sensitivity and 
specificity has been variable.” As 
Dr. Al-Mendalawi mentioned, the 
predictive value of APT in infantile 
colic needs extensive comparative 
studies. 


Hossein Moravej 


Department of Pediatric, 
Nemazee Hospital, Shiraz, Iran 
hmoravej@sums.ac.ir 


REFERENCES 


1. Cudowska B, Kaczmarski M. Atopy patch test 
in the diagnosis of food allergy in children with 
atopic eczema dermatitis syndrome. Rocz Akad 
Med Bialymst 2005;50:261-7. 

2. Chung BY, Kim HO, Park CW, Lee CH. Diagnos- 
tic Usefulness of the Serum-Specific IgE, the Skin 


Ann Saudi Med 31(6) 


Prick Test and the Atopy Patch Test Compared 
with That of the Oral Food Challenge Test. Ann 
Dermatol 2010;22: 404-411. 

3. Lipozencic J, Wolf R. The diagnostic value of 
atopy patch testing and prick testing in atopic 
dermatitis: facts and controversies. lin Dermatol. 
2010;28:38-44. 

4. Wainstein BK, Kashef S, Ziegler M, Jel- 
ley D, Ziegler JB. Frequency and significance 
of immediate contact reactions to peanut in 
peanut-sensitive children. Clin Exp Allergy 
2007;37:839-45. 





November-December 2011 www.saudiannals.net 


images 
Double inferior vena cava mimicking 
lymphadenopathy 
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Figure 1. Axial 
abdominal angio- 
CT scan shows the 
abdominal aorta 
surrounded by the 
right inferior vena 
cava (arrowhead) 
and a similar left 
formation (arrow), 
suggesting an 
abnormality of vena 
cava development. 


78-year-old man with no antecedent patholo- 

gy presented with deterioration of his general 

state of health and 8-month history of urinary 
symptoms (frequent daytime urination, difficulty in 
starting urination, dribbling of urine, and decreased 
force of urinary stream). Physical examination showed 
a slim man (BMI 19 kg/m") with dry and wrinkled 
skin. Digital rectal examination revealed an enor- 
mously enlarged, hard, irregular prostate. Urine test 
detected microscopic hematuria. Prostate-specific anti- 
gen was high (18 ng/mL). Ultrasonography confirmed 
the diagnosis of an enormous heterogeneous prostate 
and revealed a left paraaortic ‘adenopathy’ measuring 2 
cm. Axial angio-CT scan, however, suggested that the 
paraaotic mass was due to vena cava developmental 
Figure 2. Coronal 
abdominal CT scan 
with reconstruction 


shows the inferior 
vena cava with right 


anomaly (Figure 1). Coronal CT scan reconstruction 
revealed a double inferior vena cava (IVC) (Figure 2), 
with right and left branches lying alongside a calcified 


abdominal aorta. 


Embryogenesis of the IVC is a complex process 
involving the development, regression, anastomosis, 


and replacement of three pairs of embryonic veins 


(arrowhead) and left 
(arrow) branches. 
Note the enormous 


: : f r r 
(posterior cardinal, subcardinal, and supracardinal prostate (star) 


veins). A double IVC is a rare congenital anomaly 
(with an incidence of 0.2% to 3%) and is mostly re- 
lated to failure of regression of the left supracardinal 
vein." Radiologically, the presence of a double IVC can 
be mistaken for a pathological lesion such as lymph- 
adenopathy or left pyeloureteric dilatation.'^ A double 
IVC should be recognized as it can have significant 
clinical implications, especially during retroperitoneal 
surgery or in the treatment of thromboembolic dis- 


eases.? 
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52-year-old male patient presented to the clin- 

ic with a bulging mass in his right palm. The 

lesion had long been present and did not cause 

any symptoms; however, it had enlarged gradually in 

the last 6 months. He worked in a cafe and did not 

indicate a history of trauma to his palm. He smoked 

half pack cigarette for 15 years and was a social alcohol 
consumer. 

On physical examination there was a 2x3 cm in 

diameter, compressible, pulsatile mass in his right palm 

at the hypothenar eminence (Figure 1). The radial and 


Figure 1. Right hand 
of the patient with the 
lesion at the hypothenar 


region. Impe E 





ulnar arteries were palpable. Diagnostic work up was 
carried out with Doppler ultrasonography and mag- 
netic resonance and magnetic resonance angiography 
of the hand. The patient underwent successful surgical 
treatment. 


What is the diagnosis? 
FOR THE ANSWER, VISIT: 


http://www.saudiannals.net 
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King Faisal 


Specialist Hospital 
& Research Centre 


Symposia: 


Maternal Medicine 
Symposium 

22-23 November 2011 

26-27 Dhu Al Hijja 1432 
Pathology & Laboratory Medicine 
T: +966-1-442-7206 


Peri-Operative 
Symposium 

13-15 December 2011 

18-20 Muharram 1433 

T: +966-1-464-7272 ext. 32700 


Pediatric Pulmonology 
in Focus and Cystic 
Fibrosis Worldwide 
Meeting 

05-08 December 2011 

10-13 Muharram 1433 - 

T: +966-1-464-7272 ext. 31960 


Saudi Colorectal 
Surgery Forum 2012 
24-28 March 2012 

01-05 Jumada Al Awal 1433 
Contact: Dr. Luai Ashari 
Chairman, Organizing Committee 
T: +966-1-4427754 





M. World Health Organization 
V Regional Office for the Easterr 
Mediterranean 





Directory of Health, Medical Conferences 
and Professional Meetings in the Region 


http://www.emro.who.int/conf/ 


Objectives 


To develop and maintain a directory of conferences and meetings organized by government institutions, 
academic bodies and other non-profit professional organizations in the Region. 


The directory will: 


* Serve as a vehicle to distribute information on these events to health care professionals and 


academicians; 


* Enhance networking and collaboration between institutions; 
* Record professional events for the future reference and archiving of conference proceedings as much 


as possible; 


* Alert health care professionals and academicians to the new conferences related to their speciality. 


Section of Colorectal Surgery 
Fellowship Training Program 


A two-year clinical fellowship program that 
aims to provide the candidate with the basic 
science, clinical and operative skills to man- 
age patients with colorectal diseases com- 
petently. The operative load of the Section 
is 300 operations annually. Ihe majority of 
such operations are complex colorectal condi- 
tions such as colorectal cancer, fecal inconti- 
nence, complex anal fistulae and complicated 
inflammatory bowel disease conditions. The 
fellowship provides training into diagnostic 
and therapeutic colonoscopy such as inser- 
tion of colonic stents for bowel obstruction. 
Moreover, training into endoanal and en- 
dorectal ultrasound for the assessment of anal 
sphincters and staging of rectal cancer will be 
provided, respectively. An important aspect of 
the program is training into anorectal physi- 


ology testing and the interpretation of such 
complex data. During training, the fellow will 
be exposed to Enterostomal therapy and all 
aspects of stoma care. The Section holds an 
annual colorectal surgery symposium and the 
fellow is expected to be an active member in 
this activity, which includes presentation and 
publication of medical literature in the area of 
colorectal surgery. Laparoscopic colorectal sur- 
gery will be an integral part of training along 
with standard open surgery. The Section has a 
well-established curriculum of teaching activi- 
ties such as morbidity and mortality meetings, 
radiology rounds and GI clubs. The fellow is 
expected to participate actively in these educa- 
tional activities. 


For interested applicants, please contact: 
Academic & Training Affairs 

T: 442-7214/5 

ata@kfshre.edu.sa 





The Palliative Medicine Fellowship Program 
King Faisal Specialist Hospital & Research Centre, Riyadh 


One-Year Fellowship Program 


Applicants: 


1. Must be Saudi nationals. 


2. Must be Saudi Board (or equivalent) certified in one of the following specialties: 


Family Medicine, Internal Medicine, Anesthesiology, General Surgery 


Boards in other specialites may be considered on indiviudal basis. 


For information, please contact: Academic & Training Affairs; King Faisal Specialist Hospital & Research Centre; PO. Box 3354, MBC 36; Riyadh 11211, Kingdom of Saudi Arabia. T: +966-1-464 


7272 ext. 31833; F: +966-1-442 7237 
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Hepatobiliary-Pancreatic Surgery 
Fellowship Program 
KFSH&RC-Riyadh, Saudi Arabia 


Hepatobiliary-Pancreatic Surgery Fellowship Program 
is a compherehensive structured educational program 
designed to graduate independent surgeons with high 
standards of skills, broad knowledge and proficient in 
clinical decisions. The fellow will attain proficiency in 
endoscopic procedures, be able to interpret radiologi- 
cal investigations exam as well a take care of basic and 
complex hepatobiliary-pancreatic surgical procedures. 


The Department of Liver Transplantation and 
Hepatobiliary-Pancreatic Surgery at King Faisal 
Specialist Hospital & Research Center offers: 

+ Four qualified hepatobiliary and transplant consultant 
surgeons with good experience in teaching and com- 
mitment to provide academic teaching and training. 

+ A very good facility in interventinal radiology. 

+ Equipped Operating rooms and intensive care facility. 

+ Outstanding internet access for library service for re- 
search resources as well as outstanding research facil- 
ity and database available for research users. 


The Fellowship Program is for two years and there are 
two positions available for application. Qualified candi- 
dates can direct their query to: 


Academic & Training Affairs 
KFSH&RC-Riyadh (MBC 36) 

P.O. Box 3354, Riyadh 11211, Saudi Arabia 
T: +966-1-442-7215/442-7214 

F: +966-1-442-7237 

ata@kfshre.edu.sa 


World Congress of Neonatology 


February 1-4 2012 
Luxor, Egypt 


It will be a distinguished event for Pediatricians 
from all over the world to meet and exhange 


knowledge. 


We have faculty speakers from USA, UK, Turkey, 


Germany and many other countries. 


Deadline for abstract submission is 
December 12, 2011. 


Deadline for early registration is 
December 1, 2011. 


For registration, contact: 
Prof. Safinaz El Maraghy 
(President of the Congress) 
Cairo University, Egypt 
egydcc@hotmail.com 


6" World Congress of Pediatric 
Cardiology and Cardiac Surgery 


The 6" World Congress of Pediatric Cardiology and 
Cardiac Surgery will be held in Cape Town, 
South Africa on 17-22 February 2013 


The Pediatric Cardiac Society of 
South Africa is the host of this prestigious congress, 
which is held once every four years. 


For more information contact the 
Conference Secretariat at: 


info@pecs2013.co.za 


Telephone: +27 (0) 21 532 6333; 
Fax: +27 (0) 21 532 6331. 
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[A Jeddah Branch - فرع جدة‎ 
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JANUARY 


Performance Improvement (PI) 
Workshop 

Quality Management, Dept. 

11 January, 2011 

Auditorium 


(FEBRUARY — ^ 


Data Management Forum 
Quality Management Dept 
15 February, 2011 
Auditorium 


Hi-Tec Dentistry Symposium 
Dental! Dept. 

17 February, 2011 

Auditorium 


7th Pediatric Neurology Forum 
on Cerebral Palsy 
Neuroscience Dept 

23 February, 2011 

Auditorium 


MARCH) 


8th Annual Neurology for 
Non-Neurologists 
Neuroscience Dept. 

02 - 03 March, 2011 
Auditorium 


Neurophysiology Workshop For 
Technologists 

Neuroscience Dept. 

03 March, 2011 

Classroom 1 & 2 


7” Annual Respiratory Symposium 
Respiratory Care Dept. 

O8 - O9 March, 2011 

Jeddah Intercontinental Hotel 


Basic & Advanced Laparoscopic 
Surgery Course 

Surgery Dept. 

12 - 16 March, 2011 

Laparoscopic Center and Auditorium 


5th Jeddah Dermatology & Cosmetic 
Conference 

Dermatology Dept. 

14 - 17 March, 2011 

Jeddah Hilton Hotel 


2nd Neuropathic Pain Course 
Neuroscience Dept. 

21 March, 2011 

Auditorium 


Academic & Training Affairs 
Academic Calendar 


Down Syndrome Update 
Pediatrics Dept. 

23 March, 2011 
Auditorium 


Practical & Basic ECG Course 
Cardiovascular Dept. 

29 - 30 March, 2011 

Auditorium 


(APRIL 

Orthopedic Surgical approach: 
Hands on Surgery workshop 
Surgery Dept. 

O5 -07 April, 2011 

Jeddah Intercontinental Hotel 


5th Annual National Pediatric 
Rheumatology 

Pediatrics Dept. 

12 - 13 April, 2011 

Auditorium 


3rd Family Medicine Symposium 
Family Medicine Dept 

18 - 20 April, 2011 

Jeddah Intercontinental Hotel 


Annual Pediatric Critical Care 
Course 

Pediatrics Dept. 

26 - 27 April, 2011 

Auditorium 


American College of Cardiology 
Symposium 

Cardiovascular Dept 

28 - 29 April, 2011 

Jeddah Hilton Hotel 


FAY —— ———3 
5th Nursing Conference 
Nursing Affairs Dept. 


01 - 02 May, 2011 
Jeddah Intercontinental Hotel 


2nd Annual Pediatric 
Nephrology Symposium 
Pediatric Dept. 

O3 - 04 May, 2011 
Auditorium 


5th Jeddah Dental Esthetic 
Conference 2011 

Dental Dept. 

O9 - 12 May, 2011 

Jeddah Hilton Hotel and Classroom 1& 2 


8th ECMO Course 
Cardiovascular Dept 
16 - 18 May, 2011 
Laprascopic Center 


8th Pediatric Neurology forum 
on Epilepsy Comorbidities 
Neuroscience Dept. 

25 May, 2011 

Auditorium 










‘OCTOBER 3 


Ostomy Care Workshop 
Nursing Affairs Dept. 

02 - 03 October, 2011 
Auditorium and Classroom 1& 2 


Essentials of Pulmonary 
Investigation 

Internal medicine Dept 

O5 October, 2011 
Auditorium 


Basic & Advanced Laparoscopic 
Surgery Course 

Surgery Dept. 

O8 - 12 October, 2011 

Laparoscopic Center and Auditorium 


Neurophysiology Workshop 
For Technologists 
Neuroscience Dept. 

13 October, 2011 

Classroom 1& 2 


Pediatric Board Review Course 
Pediatric Dept 

17 - 19 October, 2011 

Auditorium 





'NOVEMBER 


Practical & Basic ECG Course 
Cardiovascular Dept 

22 - 23 November, 2011 
Auditorium 


Quality & Safe Hospital 
Pharmacy Practice 
Pharmacy Dept 

29 - 30 November, 2011 
Jeddah Hilton Hotel 


DECEMBER 


Radiological Imaging For 
Anesthesiologist. (Symposium) 
Anesthesia Dept. 

06 - 08 December, 2011 

Jeddah Hilton Hotel 


Patient Safety Day. (Open Day) 

Quality Management Dept 

11 - 12 December, 2011 

Auditorium / OPD Area / 1st Floor Balcony 


3rd Jeddah Head and Neck 
Oncology Update Symposium 
Surgery Dept. 

13 - 15 December, 2011 
Jeddah Hilton Hotel 


Root Cause Analysis (RCA) 
Workshop 

Quality Management Dept 
27 December, 2011 
Auditorium 


Announcement 
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King Faisal Specialist Hospital & Research Centre‏ 
Gen. Org. Lis L5.‏ 


SYMPOSIUM ON 
Recent Advances i in* 


SURGICAL . 
PATHOLOGY . < 


From E to 
Molecular Diagnosis 


15 -16 MAY 2012 (24-25 Jumada Al Thani er 
Venue: Post Graduate Centre 


MAJOR TOPICS 


* Molecular Genetic Pathology 
e Breast Pathology 

e Lymphoma 

٠ GI Pathology 


WORKSHOP 
Thursday, 17 May 2012 ) 26 Jumada Al Thani 1433) 


e Liver 
e Lymphoma 


For Registration and Information 

Academic & Training Affairs - CME Section 

King Faisal Specialist Hospital & Research Centre 

P.O. Box 3354, MBC -36 Riyadh 11211, Saudi Arabia 

Tel: + 966-1-464 7272 ext. 31830 or  966-1-442 4251 

Fax: + 966-1-442 4153 or + 966-1-442 4280 

e-mail: web_symposia@kfshrc.edu.sa or halmanea@kfshrc.edu.sa 
website: www.kfshrc.edu.sa/symposia 





الخلاصات العربية 


عدوى ميتانوموفيروس البشري والفيروس المكلل البشري وإمراضية 
الأطفال السعوديين المنومين فى المستشفى جراء معاناتهم من gla‏ 
تنفسى حاد 








مقدمة: تم عزل فيروس ميتانوموفيروس البشري (RMPV)‏ والفيروس IST‏ البشري HCoV-)‏ 
(NLP‏ من الأطفال المصابين بالتهاب الجرى التنفسي. ولم يتم الإبلاغ عن انتشار هذه الفيروسات 
في الملكة العربية السعودية. نقوم بالبحث Loc‏ إذا كان hMPV‏ و HCoV-NL lr‏ سبباً للإضابة 
بالتهاب الجرى التنفسي الحاد. إضافة إلى ديد السمات السريرية وشدة الداء لدى الأطفال 
المنومين في المستشفى. 


المرضى والطرق: تم جمع عينات dail‏ بلعومية من أطفال تقل أعمارهم عن pails Lale ١1‏ هن 
داء تنفسي حاد. وتم إجراء الفحوصات للكشف عن hMPV‏ و HCoV-NLW‏ عن طريق تفاعل 
تسلسلي للبوليمراز بالمنتتسخة العكسية. واستغرقت فترة جميع العينات من يوليو V‏ آم إلى 


النتائج: تم اكتشاف الفيروسين لدى الأطفال السعوديين المصابين بداء E‏ التنفسي العلوي 
والسفلي أثناء فصلي الخريف والشتاء لعامي 1١٠5م aT: As‏ الذي ساهم في nme ١١١‏ 
التشخيصات الفيروسية مع حالات فردية JAY‏ منها مصابة ب (RMPV)‏ و A‏ / مصابة ب 
(HCOV-NLW)‏ من بين dive AA‏ وقد شملت الأعراض الأولية حمى وسعال واحتقان الأنف. 
ويصاب الأطفال الذين يعانون من نقص ال مناعة ومن حالات مرضية أخرى بداء الجرى التنفسي 
السفلي. كما أثبتت النتائج السريرية للكشف عن قصور التنفس وسلبية نتائج المزرعة إصابة V‏ 
أطفال يعانون من hMPV‏ وأمراض دم خبيثة وتليف نقى العظم glas‏ غوشيه وعوز المناعة الخلقي. 
حيث توفي T‏ منهم جراء إصابتهم بقصور تنفسي حاد. وكان جميع الأطفال المصابين ب HCoV-‏ 
NLW‏ يعانون من حالات مرضية أخرى. حيث أصيب ١‏ من كل É‏ مرضى بقصور التنفس. 


الاستنتاج: يعتبر hMPV‏ و HCoV-NL‏ من الأسباب المهمة التي تؤدي إلى إصابة الأطفال 


السعوديين المنومين glas‏ تنفسي ab‏ ويرتبط hMPV ol gil‏ في الجرى التنفسي السفلي مع 
الأمراض واتوفياف TL EST est‏ التصابين laudas eh HCOV SNL Us ads delet] gaan‏ 
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مدى معرفة النساء اللاتي يراجعن مستشفى تعليمي 
بالرياض.المملكة العربية السعودية بصبغات الشعر واستخدامهن 
لها وآرائهن حولها 


المقدمة والأهداف: إن استخدام صبغات الشعر منتشر بشكل كبير حول العالم. وعلى الرغم من 
ذلك. لم نستطع العثور على دراسات تتعلق معرفة العامة بصبغات الشعر وآرائهن حولها. لذا أردنا 
استكشاف مدى معرفة النساء بصبغات الشعر واستخدامهن لها وآرائهن حولها. 


التصميم والمكان: تم إجراء استبيان عرضي shal)‏ على مجموعة من النساء ox ul‏ 
عيادات خارجية مختلفة فى مستشفى الملك خالد الجامعى فى الرياض. اللملكة العربية 
السعودية. وهو مستشفى جامعي مفتوح للعامة. 


المرضى والطرق: استبيان ذاتي حول استخدام صبغات الشعرت 4.35593 EER‏ على نساء قد 
راجعن العيادات الخارجية في مستشفى اللك خالد الجامعي فى عام e! A‏ 


النتائج: كان معدل الاستجابة 41,۸۷ حيث أكملت المشاركات OW‏ من أصل 12١‏ استبياناً تم 
توزيعه. كان متوسط عمر المشاركات فى الاستبيان ٠,۳۲‏ )9,14( سنة. (OU EVE) SAT‏ منهن 
لصون aS‏ بالإضافة إلى ذلك. (£AT/YY£) ZY, AA‏ قد صبغن 
gape‏ خلال iT‏ هشر aval gab‏ كان صتوشط poe‏ الشاركات خن iuo‏ شعرهن Jo‏ 
مرة (1,V) V, T‏ سنة (مدى. (£V /Y0£) ZAVIT (0: -V‏ من المشاركات قد استخدمن الصبغات 
الدائمة ونفس النسبة تقريباً يعتقدن أن هذا النوع من الصبغات هو الأكثر أماناً ولكن 14,07 
(01/11) من المشاركات يرون أن صبغات الشعر ضارة و71 )01/141( يرون أنها قد تسبب 
gas Wb (oo OP) 13 A EEE Ea cui o Ls adi‏ لاقل aig as Lakes,‏ 
(PP) ER‏ 


wee ei bak‏ لصبغات الشعر 
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تأثير مستويات فيتامين ”د“ على الكثافة المعدنية للعظام وتخلخل 
العظام 


مقدمة: يظل تأثير فيتامين ”د“ على الكثافة المعدنية للعظام بحاجة إلى فهم أوسع. أجريت هذه 
الدراسة بهدف تقييم تأثير مستويات هيدروكسي فيتامين و“ 10 wie‏ الكثافة المعدنية للعظام 
في السعوديين. 


التصميم والمكان: أجريت هذه الدراسة عرضية المقطع في المستشفى الجامعي من تاريخ ١‏ 
فبرایر ۲۰۰۸م إلى ۲۱ PE Aglo‏ 


المرضى والطرق: قام سعوديون أصحاء من الرجال والنساء في عمر ذروة الكثافة العظمية 
وكذلك من هم > من 0١‏ سنة بالتطوع لهذه الدراسة من العيادات الخارجية لملستشفى املك agè‏ 
الجامعي في الخبر. المملكة العربية السعودية وذلك بين ١‏ فبراير 8١٠٠م pl Agila Mg‏ وقد تم 
توثيق أعمار المرضى وجنسهم وحساب مؤشر ALS‏ الجسم. كماتم إجراء فحوص pall‏ الكيمياء 
الحيوي. وهيدروكسي فيتامين "د" ۲00١0 T0‏ في المصل. وتم خديد الكثافة المعدنية للعظام عن 
طريق قياس الامتصاص بالأشعة السينية مزدوجة الطاقة للجزء العلوي من الفخذ والفقرات 
القطنية. تم تقسيم المرضى إلى Y‏ مجموعات ela‏ على مستوى هيدروكسي فيتامين TON‏ 


النتائج: 2 خليل بيانات 4٠٠‏ مريض. من ضمن الأشخاص الذين يتمتعون مستوى طبيعي 
لهيدروكسي فيتامين د" 142. عانى 70١‏ من النساء و۷ من الرجال في عمر ذروة الكثافة العظمية 
6,19 من النساء 7T, fs‏ من الرجال > ۵٠‏ سنة من كثافة عظمية منخفضة. إضافة إلى أنه 
من ضمن المرضى الذين يعانون من قصور هيدروكسي فيتامين “د فقد عانى 71,85 من النساء 
و من الرجال في عمر ذروة الكثافة العظمية و1,81/ من النساء ZA g‏ من الرجال > ۵١‏ سنة 
من كثافة عظمية منخفضة. أظهرت نتائج المرضى الذين يعانون من عوز هيدروكسي فيتامين 

“د' ۲۵ أن لا أحد من الرجال والنساء في عمر ذروة الكثافة العظمية أو الذين كانت أعمارهم > 0١‏ 
سنة لديهم كثافة معدنية عظمية طبيعية. ظهر ترابط ايجابي شديد بين مستوى هيدروكسي 
LT‏ كسان شوقن لقان cle ie‏ د Et o T‏ 
أغلب الجموعات. 


الاستنتاج: أظهرت الدراسة gb‏ مستوى فيتامين ”د“ يؤثر بشكل كبير على نتائج الكثافة 
المعدنية للعظام بين السعوديين. وينبقي النظر في تقييم وعلاج عوز فيتامين “a”‏ أثناء علاج 
انخفاض كثافة العظم. | 
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الخلاصات العربية 


تأثير مستويات فيتامين ”د“ على الكثافة المعدنية للعظام وتخلخل 
العظام 


مقدمة: يظل تأثير فيتامين ”د“ على الكثافة المعدنية للعظام بحاجة إلى فهم أوسع. أجريت هذه 
الدراسة بهدف تقييم تأثير مستويات هيدروكسي فيتامين TO “a”‏ على الكثافة المعدنية للعظام 
في السعوديين. 


التصميم والمكان: أجريت هذه الدراسة عرضية المقطع فى المستشفى الجامعي من تاريخ ١‏ 
فبرایر ۲۰۰۸م إلى eV sla YY‏ 


المرضى والطرق: قام سعوديون أصحاء من الرجال والنساء في por‏ ذروة الكثافة العظمية 
وكذلك من هم > من 2١‏ سنة بالتطوع لهذه الدراسة من العيادات الخارجية للستشفى املك فهد 
الجامعي في الخبر. المملكة العربية السعودية وذلك بين ١‏ فبراير ۲۰۰۸م و١۳ pl Agila‏ وقد تم 
توثيق أعمار المرضى وجنسهم وحساب مؤشر كتلة الجسم كماع إجراء فحوص pall‏ الكيمياء 
الحيوي. وهيدروكسي فيتامين YOOHD TO “a”‏ في المصل. وتم ديد الكثافة المعدنية للعظام عن 
طريق قياس الامتصاص بالأشعة السينية مزدوجة الطاقة للجزء العلوي من الفخذ والفقرات 
القطنية. تم تقسيم المرضى إلى Y‏ مجموعات بناء على مستوى هيدروكسي فيتامين "د 10. 


qa‏ م خليل بيانات 4٠٠‏ مريض. من ضمن الأشخاص الذين يتمتعون مستوى طبيعي 
لهيدروكسي فيتامين "د" TO‏ عانى 10٠‏ من النساء /Vs‏ من الرجال في عمر ذروة الكثافة العظمية 
Tl‏ ,5/ من النساء و54,؟ 7# من الرجال > ۵٠‏ سنة من كثافة عظمية منخفضة. إضافة إلى أنه 
من ضمن المرضى الذين يعانون من قصور هيدروكسي فيتامين “د فقد عانى 71,65 من النساء 
و من الرجال في عمر ذروة الكثافة العظمية و7,87/ من النساء ZA: g‏ من الرجال > 0١‏ سنة 
من كثافة عظمية منخفضة. أظهرت نتائج المرضى الذين يعانون من عوز هيدروكسي فيتامين 

“د' ۲۵ أن لا أحد من الرجال والنساء في عمر ذروة الكثافة العظمية أو الذين كانت أعمارهم > 0١‏ 
فيتامين “د' 4؟ والكثافة المعدنية للعظام وترابط سلبي شديد مع هرمون جنيبات الدرقية في 
أغلب الجموعات. 


الاستنتاج: أظهرت الدراسة gh‏ مستوى فيتامين "د" يؤثر بشكل كبير على نتائج الكثافة 
المعدنية للعظام بين السعوديين. وينبغي النظر في تقييم وعلاج عوز فيتامين د" أثناء علاج 
انخفاض كثافة العظم. 
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آثار قطع إمداد الدم إلى الرحم خلال إجراء عملية استئصال الورم 
العضلى 

مقدمة: تعتبر عملية استنصال الورم العضلي eias as iS Es‏ 
كبيرة من pall‏ في أثنائها. وتساعد تقنيات الجراحة الدقيقة على تخفيف UY)‏ المرضية التي تنجم 
عنها. كان هدفنا هو تقييم فقدان الدم أثناء الجراحة ومقارنة تقنيتين جراحيتين: )١‏ تقنية nee‏ 
إمداد الدم من الأوعية الدموية إلى الرحم و (Y‏ التقنية التقليدية. 


المرضى والطرق: تم إجراء مراجعة استعادية للملفات لمقارنة نتائج الجراحة بين الجموعتين. شملت 
العينة ١1‏ مريضاً. حيث أجريت العملية بإتباع تقنية قطع إمداد pall‏ من الأوعية الدموية إلى 
الرحم ل Y:‏ مريضاً وبقية المرضى (Laso ٠١1(‏ خضعوا لعملية استئصال الورم العضلي بإتباع 
التقنية التقليدية. ob Lele‏ الجراح نفسه pl‏ بإجراء العملية بإتباع التقنية الأولى لثلاثين مريضا. 
Lary‏ لحرن bac‏ جزانمين اة رباع gl‏ اتقاي لباقي ry‏ 


النتائج: لم يظهر اختلاف كبير فيما يتعلق بالتكافؤ ووقت الجراحة بين امجموعتين. إلا أن متوسط 
أعمار المرضى في caa d1‏ الأول كان pled‏ من [VA] TOA oca MUTU as Xl deol‏ 
سنوات. ٠.5028‏ ). ومتوسط حجم الورم الليفي أكبر بحلول الأسبوع الحملي [VY] T.)‏ مقابل ۱۷ 
A £-P. [0,5]‏ ^( وضعنا الخطأ المعياري بين قوسين. كما لاحظنا أن انخفاض تركيز الهيموغلوبين 
لدى مرضى ا جموعة الأولى كان Jal‏ (۱.۲۲ ]7[ مقابل 1,50 ]۱,٤[‏ جرام/ديسي لتر ۴= CY‏ 
وكان مستوى الهيموغلوبين أكثر ارتفاعاً لدى الجموعة الأولى DA] ٠١.0(‏ مقابل DN] AV‏ جرام/ 
ديسي لتر ۴= (TT‏ وكانت فترة التنوم في المستشفى لمرضى فى الجموعة الأولى أقصر [V] 0A)‏ 
مقابل l l (-¥V =P Loge [TA] V.1‏ 


الاستنتاج: تؤدى تقنية قطع الدم من الأوعية الدموية إلى تخفيف فقدانه أثناء oga dol tt‏ 
زيادة في وقت العملية. كما كان La‏ المرضى لهذه التقنية جيداً وساعدت على تقليص فترة 
البقاء v‏ المستشفى. وتساعد هذه العوامل جميعها على تخفيف العواقب المرضية الناجمة عن 
الجراحة. 


Ann Saudi Med 31)6( November-December 2011 www saudiannals.net 


673 


674 


das yall الخلاصات‎ 


رضى مقدمى الرعاية المنزلية عن الخدمات التى يُقدمها برنامج 
المساندة المنزلية التابع لمستشفى القوات المسلحة بالرياض 


الخلفية والأهداف: يُعتبر رضى الأسر مهما لنجاح خدمات المساندة والرعاية المنزلية. سعت هذه 
الدراسة إلى تقييم رضى مقدمي الرعاية المنزلية عن برنامج خدمات المساندة المنزلية وقديد 
العوامل التي قد تؤثر على رضاهم. 


الطرق: تم بصورة عشوائية اختيار T£‏ مشاركا من سجل القطاع. وتم كمع البيانات من خلال 
مخابرات هاتفية باستخدام موذج مقابلة صمم لهذه الغاية. واعتمدت خلال المقابلات جميع 
المبادئ الأخلاقية المتعلقة بالأبحاث. 


النتائج: كان معدل الاستجابة ZVITA‏ كانت غالبية مقدمي الرعاية المنزلية من أبناء وبنات 
المرضى. وتراوحت مدة عجز المرضى جراء المرض من أقل من سنة واحدة إلى ما يزيد على 4٠‏ سنة. 
وأجمع معظم مقدمي الرعاية المنزلية على أن فريق مساندة الرعاية المنزلية pra‏ المساندة 
الصحية الملائمة إلى المرضى ويُعزز من ثقتهم في dle,‏ مرضاهم. وبشكل ple‏ وإذا ما استخدمنا 
مقياس + Z3:‏ فان متوسط الرضى Russis JA‏ الرضى VO‏ أو أعلى لدى VÝT‏ من 
مقدمي الرعاية المنزلية. شكل تقدم السن والمرضى من الإناث وتكرار الزيارات المنزلية الأكثر عوامل 
iaces alee)‏ صاحبت علامات رضى مقدمي الرعاية المنزلية. 


الاستنتاج: على الرغم من رضى غالبية مقدمي الرعاية المنزلية عن برنامج المساندة. إلا أنه 

لا يزال هناك بعض النواقص. وخصوصاً في مجال العلاج الطبيعي والعلاج المهنى والخدمات 
الاجتماعية. الأمر الذي يشير إلى أهمية تعليم وتدريب مزودي الرعاية المنزلية حول كيفية رعاية 
مرضاهم وزيادة ثقتهم با مهارات التي متلكونها. يجب أن تعمل إدارة البرنامج على سين العلاج 
الطبيعي والعلاج المهنى والخدمات الاجتماعية. وإجراءات الإحالة إلى المستشفى. 
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تعدد أشكال جين مستقبلات ب الأدرينية فى الأشخاص الطبيعيين 
ومرضى الربو فى المنطقة الشرقية بالمملكة العربية السعودية 


مقدمة: م ديد كثير من تعدد أشكال جين مستقبلات TO‏ الأدرينية Le‏ في ذلك استبدال الحمض 
الأميني من الأرجينين إلى الجليسين عند الكودون ١1‏ ومن الغلوتامين إلى الحمض الغلوتامي 

عند الكودون TV‏ تؤثر هذه الاستبدالات على وظيفة المستقبل ويظهر مستقبل المعزز-الناهض 
تخفيضا لتناظم المستقبل E AB a ise ed‏ رات اله انين 
SV‏ وعلى الرغم من أنه تم وصف الأساس الأثني لتعدد الأشكال في شعوب أخرى. إلا أنه لم خر أي 
دراسات للتحقيق من علاقته بالربو في الشعب السعودي. ولذا فقد كان هدفنا الأساسي ijs‏ 
ge ona gula Jail sao‏ الي oro giles gull‏ ا Alas] Là‏ الشرفية و مومه 
Pom bee roa UNLESS EA‏ 


التصميم والبيئة: أجريت الدراسة على مرضى سعوديين من المستشفى الجامعى 


المرضى والطرق: م جمع عينات دم من VY‏ من مرضصى الريو Mba‏ من الجموعة الشاهدة. وتم fS‏ 
تعدد أشكال جين مستقبلات To‏ الأدرينية عند الكودون Y V‏ والكودون FV‏ من خلال تعدد أشكال 
أطوال الشدف المقتطعة. 


النتائج: بالرغم من الاختلاف الواضح في تواتر النمط الجيني عند الكودون 1 ١‏ (الارجينين/ 
الجليسين) بين مرضى الربو و الأشخاص الطبيعيين في ا مجموعة الشاهدة .)١:006(‏ لم نلاحظ أي 
اختلافات إحصائية مهمة في تواتر الأليل بين الجموعتين. إضافة إلى ذلك. لم نلاحظ أي اختلافات 
إحصائية مهمة في النمط الجيني و تواتر الأليل عند الكودون TV‏ (الغلوتامين/ الحمض الغلوتامي) 
بين ا جموعة الشاهدة الطبيعية ومجموعة مرضى (AMP, Vo=Bi gi II‏ باستخدام البرنامج ۰ 
الإحصائي THESIAS‏ لم يتم العثور على أي ارتباط مهم للنمط الفرداني مع الربو 


الاستنتاج: تشير نتائجنا إلى ضعف الترابط لتعدد أشكال sig Soil!‏ المفرد (SNPs)‏ مع الربو. 
ولكن يجب إجراء المزيد من الدراسة للتأكد من تفاغلات BUA‏ المَرْدانيةٌ الختلفة واستجابة المرضى 
الذين يعانون من أماط فردانية مختلفة للعلاجات AL alid‏ 
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cien‏ قصيرة المدى لانخفاض الوزن الشديد لدى الوا في 
مستشفى رعاية تخصصي بالمملكة العربية السعودية 


مقدمة: كانت البيانات المنشورة للنتائج قصيرة المدى عن انخفاض الوزن الشديد لدى المواليد في 
المملكة العربية السعودية محدودة. ونهدف في هذه الدراسة إلى وصف انخفاض الوزن الشديد 
وخليل نتائجه لدى المواليد الذين تم تنومهم لدينا في وحدة الرعاية المركزة لحديثي الولادة ومقارنة 
النتائج بالبيانات المنشورة من قبل المعهد الوطني لصحة الطفل والنمو. 


التصميم والمكان: كانت الدراسة عبارة عن LAS‏ استعادي للبيانات المتوالية التى تم جمعها من 
مركز رعاية تخصصية واحد خلال ثلاث سنوات. 


المرضى والطرق: م خليل بيانات دموغرافية حيوية وبيانات لمقاييس نتائج متعددة لمواليد بوزن ٠‏ 
غ عند الولادة أو أقل. تم الحصول على البيانات من قاعدة بيانات وحدة الرعاية المركزة لحديثي الولادة 
لدينا. 


النتائج: شملت النتائج مواليد بعدد إجمالي IAT‏ مع وزن ٠2٠١‏ غ أو أقل عند الولادة. من بين 

هؤلاء المواليد (ZATA) ١824‏ بقوا على قيد الحياة وتم إخراجهم من التنوم. كان عدد iis cl‏ 
وسبعون (/f:.A)‏ متوسط عمرالحمل TA‏ ) )1.4( أسبوعا مغ قكرة من | ا lead‏ وآ abl‏ إلى Y‏ 
ERE‏ ويومين. كان المتوسط المعياري للوزن عند الولادة (FT) ٠١17‏ غرام مع مدى £T‏ إلى ٠٤۹۵‏ 
غرام. وقد اتسم سبعة وخمسون مولوداً (ZFT)‏ بصغر الحجم بالنسبة لعمر Jot!‏ وتم إعطاء 
السترويدات قبل الولادة إلى AVES‏ من الأمهات. ولد خمسة وثمانون بالمائة من المواليد بالولادة 
القيصرية. وكان معدل خلل التنسج القصبي الرئوي Z1V.V‏ و القناة الشريانية المفتوحة ١.5‏ 1/ 
والنزف الدموي داخل البطين 1.4 Z)‏ وتلين المادة البيضاء المحيطة بالبطين 71,8 والإلتهاب المعوي 
القولوني الناخر ZV.0‏ واعتلال الشبكية لدى الخدج /TAT‏ ونوبات الإنتان المتأخرة 11.4 /. 


الخدج ماثلاً للبيانات العالمية. 
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معدل النجاح والمراضات الوليدية المصاحبة لنزع الأنبوب لدى الرضع 
الذين عانوا من انخفاض حاد فى الوزن 





الخلفية والأهداف: خسن التهوية الميكانيكية من البقيا عند الأطفال المبتسرين المصابين بقصور 
تنفسي. سعت هذه الدراسة إلى aia‏ معدل النجاح والمراضات الوليدية الوجيزة المصاحبة 

لنزع الأنبوب المبكر لدى الرضع الذين عانوا من انخفاض حاد في الوزن في وحدة للعناية المشددة 
للمواليد في مركز طبي متقدم. 


التصميم والبيئة: دراسة استعادية على رضع عانوا من انخفاض حاد في الوزن وأحيلوا إلى وحدة 
dlc‏ مشددة في مركز طبي متقدم من paa Y!‏ إلى s)‏ يناير pt ٠0‏ 


المرضى والطرق: تمثلت النتيجة الرئيسية معدل جاح النزع المبكر للانبوب لدى الرضع الذين Iple‏ 
من انخفاض حاد في الوزن وتم تنبيبهم عند الولادة مع نزع الأنبوب في ÍA Jol‏ ساعة من الحياة ولم 
يحتاجوا إلى Bole!‏ تنبيب خلال VT‏ ساعة من نزع الأنبوب. 


النتائج: 2 النزع المبكرللأنبوب عند ۲۰ طفلاً من بين 40 طفلاً مؤهلاً. وكان النزع ناجحاً عند T£‏ 

(ZA: )‏ منهم. كان متوسط وزن الولادة أعلى A00)‏ مقابل DP EVEO‏ +«( عند الأطفال الذين نزع 
الأنبوب لديهم مبكرا. وكان العمر الحملي أكبر IVT)‏ مقابل ۲۵,1 أسبوع (P‏ وكانت معدلات 
الوفاة أقل: الخطر النسببي ٠,٠۵‏ £40 نطاق الثقة Y =۴ )۰.۷۹-٠.۰(‏ النزف داخل البطينات: 
الخطر النسبي 17.:-#40. نطاق الثقة ٠۲۴ «AN sse A‏ بالمقارنة مع من بقوا على التهوية بعد 
$A Jal‏ ساعة من BLA‏ 


الاستنتاج: جاوز معدل جاح النزع المبكر og‏ في وحدتنا المعدل الوحيد الذي تم التبليغ aic‏ 
في السابق. وقد صاحب النزع المبكر للأنبوب معدلات أقل من الوفاة والنزف داخل البطينات والقناة 
الشريانية المفتوحة عند الرضع الذين عانوا من انخفاض حاد فى الوزن. 
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تقييم حالة التحصين ضد التهاب الكبد ب بعد المعالجة المضادة للأورام 
لدى الأطفال المصابين بالسرطان 








مقدمة: التهاب الكبد ب من الأمراض التي مكن الوقاية منها بالتطعيم. لكن مستويات الأجسام 
المضادة بعد التظعيم مكن أن تتأثر بكبت جهاز المناعة الناجم عن علاج السرطان. والأطفال المصابون 
بالسرطان معرضين بشدة للاضابة بفيروس التهاب الكبد ب. لذا ba)‏ تقييم Alb‏ التحصين ضد 
فيروس التهاب الكبد ب قبل المعالجة ومدى استمرار التحصين بعد المعالجة لدى الأطفال المصابين 
بالسرطان. 


التصميم والمكان: مراجعة استعادية SXU‏ مرضى تمت معالجتهم yo‏ عام 2 E‏ الى عام ۰۸ . el‏ 


المرضى والطرق: قمنا مراجعة السجلات الطبية للمرضى الذين تلقوا المعالجة في أقسام أمراض pull‏ 
والأورام للأطفال. وجمعنا بيانات حول تاريخ التحصين والفحص المصلي لالتهاب الكبد ب. وتمت مقارنة 
عيارات الضد للمستضد السطحى لالتههاب الكبد ب anti-HBs antibody‏ قبل المعالجة وبعدها. 


النتائج: شملت الدراسة 104 طفلاً سبق olg‏ خضعوا لفحص مصلىي A4)‏ ذكور و١1‏ إناث). وتم تقدم 
المعالجة المضادة للأورام لعلاج ابيضاض الدم الحاد (11-0). والورم اللمفاوي غير البهدجكيني (Ten)‏ 
والورم اللمفاوي الهدجكيني alls (T-=n)‏ صلبة (41-0). تبين لنا أن D)‏ مريضاً لم يتم خصينهم 
ضد فيروس التهاب الكبد ب قبل المعاقة: وكانت dots‏ الفحص الصلى لفيروس النهاب الكبدات 
سلبية لدى 44 متهم Lol‏ الستضد السطحي لالتهاب الكبد ب HBSAg‏ فقد كان إيجابياً لدى اثنين 
من المرضى. كما كان الضد للمستضد السطحي لالتهاب الكبد ب إيجابياً في 44 من أصل ١٠١8‏ 
مريض تم خصينهم في السابق. بينما لم جد استجابة للتطعيم لدى 4 مرضى. ولوحظ أن عيار الضد 


للمستضد السطحي لالتهاب الكبد ب قد انخفض إلى أقل من مستوى الحماية لدی YF‏ (777) مريضا 


إيجابياً لضد المستضد السطحي لالتهاب الكبد ب. oë Lain‏ الحافظة على مستوى الحماية لدى 11 
gh Lele ana (CV)‏ $55 مسدييات gn LoT‏ وكنيها )711( م Lui;‏ لض فرضن PN gale‏ 
كما اكتشقنا إنجابية السعضد السظحى لالتهاب الكبد ب Dag‏ فيروس Gl gall‏ الكبد ب sad‏ اثنين 
من المرضى الذين كان الفحص المصلي لهم سلبياً قبل المعالجة. Lain‏ لم Sad‏ إصابة بفيروس التهاب 
eee ae E m‏ اله od all‏ #النهاب التكبدب: 


الاستنتاج: توضح هذه الدراسة أهمية التطعيم الروتينى للأطفال لتقليل مخاطر dj La XI‏ بفيروس 
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,بجر تتت San‏ 


فحص ما قبل الولادة للكشف عن التهاب مقوسة غوندى 
Toxoplasma gondii‏ فى مستشفى رعاية متخصص بالرياض. 
المملكة العربية السعودية 








v‏ مدى انتشار dug Al‏ $34( السيدات الحوامل. 


التصميم ayol oL SA a‏ دراسة المراجعة فى مستشفى الملك Jb‏ الجامعى بالرياض slau!‏ من 
سبتمبر 4١٠5م‏ وحتى أغسطس lc)‏ 


المرضى والطرق: تم تقييم بيانات اتختبر لدى 1١1/1‏ من السيدات holat‏ عن مقوسة غوندي في 
وحدة رعاية ما قبل الولادة أثناء فترة الدراسة. كان المتوسط المعياري العمري للسيدات ذوي فترة 
حمل ۲۵ (VF)‏ و16 (VV)‏ أسبوعاً على التوالي. وقد تم جمع البيانات من خلال ظهور أو غياب مضاد 
الغلوبولين المناعي G (IgG) anti- 7 gondiiimmunoglobulin‏ والأجسام المضادة للفلوبين 
IgM antibodies cll)‏ 


النتائج: من بين ١١١١‏ مصل تم فحصه GV) ١10١‏ لم تظهر أي دليل على التعرض لمقوسة 
غوندي Lol T gondii‏ باقي العينات (YA) ATO‏ التى تم فحصها فقد كانت إيجابية للأجسام 
المضادة للفلوبولين المناعي Anti- T gondiilgG antibodies‏ مع عدم وجود الأجسام المضادة 
لقوسة غوندي anti- T gondlilgM antibodies‏ في المصل. تظهر هذه البيانات ارتفاعا واضحا 
في عدد السيدات اللواتي تعرضن لمقوسة غوندي T gondii‏ فى وحدة رعاية ما قبل الولادة 
مستشفى الملك خالد الجامعي بالرياض. l‏ 


الاستنتاج: تستدعي نسبة الإنتشارالمرتفعة لداء المقوسات لدى السيدات الجوامل استقصاءات 
تشمل مراكز متعددة في الجتمع لتقييم olgil‏ مقوسة غوندي والتعرف على عوامل الخطورة 
لإنتقال داء المقوسات بشكل عام وأثناء الحمل بشكل خاص. 
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موظفو التحرير‎ 
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مجلة المدونات الطبية السعودية مفهرسة بواسطة الفهرس 
الطبي (المكتبة الوطنية للطب) والفهرس الطبي لنظمة 
الصحة العالمية * إقليم شرق المتوسط. الحتويات الراهنة. 
التجارب الطبية. الوعي الراهن في العلوم الحيوية. الفهرس 
التراكمي للتمريض والعلوم الصحية المساعدة. الجمعية 
الأمريكية اللاتينية للمعلومات العلمية 

MIYV-. i 
444V- 01 الرقم التسلسلي القياسي الدولي‎ 
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المدونات الطبية السعودية 


د. محمد احمد 


رئيس هيئة التحرير 


5 عرفان معفور 


د. نعيم تشودري 
مساعد كبير الجررين 


د. محمد زهير القاوي 
محرر النصوص العربية 


د. عبد الرحمن 
m‏ 
ف eee ree‏ 
د. سامي حجار 

د. عبدالله الخنيزان 
طاو اه 

د. ناصر الصانع 

د. عبد الرزاق الجزائري 
كدي  asall‏ — 
5 ديل محمد المانع 
ETE‏ 
د. محمد شكرى 

د. موسى قارى سيد 
a‏ زبير xe‏ نورجت 
a‏ سكرق صالخ ey‏ 
د. زبير احمد نورجت 


د. محمد العمران 


تصدر المدونات الطبية السعودية مرة كل 
هوو dba os‏ ااك lonas‏ التعصفين 
ومركز الأبحاث . ص.ب 705 . الرياض ,١١5١١‏ 
المملكة العربية السعودية. يتم توزيع المدونات وإعداد 
المللخصات العربية بالتعاون مع د. زهير القاوي بواسطة 
مؤظقى إذارة الخدمات الإدارية ممستشفى CTI‏ 

فيصل التخصّصى ومركز الأبحاث. جميع المراسلات 
والاستفسارات وظلبات الاشعراك ترسل إلى d‏ الأول 
ess‏ اتطبوعات )111( 

سعرالاشتراك ٠٠١‏ ريال فى السنة للأفراد داخل 
المملكة و١٠٠٠‏ ريال في السنة للأفراد خارج المملكة و٠٠0‏ 
ريال قي السنة للمؤسسات. مكن فتح اشتراك مجاني 
للأفراد و المؤسسات في الدول النامية. 

ترسل طلبات الاشتراك أو إلغاء الاشتراك الى البريد 
الالكترونى: admin@saudiannals.net‏ 

الاراء التي ترد في المقالات المنشورة تعبّر عن رأي 
أصحابها فقط ولا تعبّرعن وجهة نظر الجلة. جميع 
الحقوق محفوظة للمجلة الطبية. لا يسمح بإعادة 
طبع أي جزء من الجلة أو نسخه sl‏ شكل gbg‏ وسيلة 
كانت إليكترونية أو آلية. ما فى ذلك التصوير والتسجيل 
أو الإدخال فى أي نظام حفظ أو استعادة معلومات بدون 
الحصول على موافقة من إدارة ALA‏ 

مكتب التحرير: 

الذونات الطبية التسعودية PUL‏ 

مستشفى كلك فيصل التخخصى ومركر الأبخاف: 
کت۳۴۵ ١‏ 

Y DH sal 

Ajo sand الملكة العرنية‎ 

۲۱۸۱۹/۳۱۸۱۵ خويلة‎ AVA-Y- £VEVTVT asla 
۲۱۸۷۵ خويلة‎ 411-)-414VĪVT فاکس:‎ 

بريد اليكتروني: 


admin@saudiannals.net 
المحررون السابقون‎ 
علي الزهراني‎ E 
94] د. محمود‎ 
محمد اختر‎ a 
هبيردسون‎ yia د.‎ 
د. جون فوكس‎ 
Gas dias a 
د. نزار فتیح‎ 
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